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rite Management
Unit Name or Unplanned Release Site	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

Cribs and-Drains

216-5-1 & -2 Crib X X X RARA-Collapse Potential

216-5-5 Crib X X

216-S-6 Crib X X

216-S-7 Crib X X X RARA-Collapse Potential

216-S-9 Crib X X

216-5-13 Crib X X X RARA-Collapse Potential

216-S-20 Crib X X X RARA-Collapse Potential

216-S-22 Crib X X

216-5-23 Crib X X

216-5-25 Crib X X X WMP-Active

216-5-26 Crib X X X WMP-Active

216-5-3 French Drain X X

Ponds; Ditches, and Trench es: -

216-S-10P Pond X X

216-S-11 Pond X X

216-S-15 Pond X X

216-S-16P Pond X X

G
O

W

g

R
H

w

LI9 2!	 ?	 d°

Table FS-1. Summary of the Results of Remediation Process Path Assessment. 	 Page 1 of 4

Recommended Actions
W
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Recommended Actions
Waste Management

Unit Name or Unplanned Release Site 	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

216-5-17 Pond X X

216-S-19 Pond X X

216-S-101) Ditch X X

216-5-161) Ditch X X

216-U-9 Ditch X X

216-S-8 Trench X

216-5-12 Trench X

216-5-14 Trench X

216-S-18 Trench X

Septic Tanks add Associated Drain Fields

2607-W6 Septic Tank X

2607-WZ Septic Tank X

Sanitary Crib X

Transfer:Facilities; _T3rverston Boxes, add Ptpelmes'..

216-S-172 Control Structure X X

2904-5-160 Control Structure X X

2904-S-170 Control Structure X X

2904-S-172 Control Structure X X

C
O
tTl

bd ^

g
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.tawe "-i. summary or me xesuns or xemealanon rrocess ram Assessment. 	 rage i or w

Recommended Actions

0
n

Waste Management
Unit Name or Unplanned Release Site	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

Basins

207-5 Retention Basin X

207-SL Retention Basin X

Burial Sites:

218-W-7 Burial Ground X

218-W-9 Burial Ground X

Unplanned Releases -

UN-200-W-32 Unplanned Release X

UN-200-W-34 Unplanned Release X

UN-200-W-35 Unplanned Release X

UN-200-W-41 Unplanned Release X

UN-200-W-42 Unplanned Release X

UN-200-W-43 Unplanned Release X

UN-200-W-52 Unplanned Release X

UN-200-W-56 Unplanned Release X

UN-200-W-61 Unplanned Release X

UN-200-W-69 Unplanned Release X

UN-200-W-83 Unplanned Release X

t1
O

by ^

g
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. 	 Page 4 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site 	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

UN-200-W-108 Unplanned Release X

UN-200-W-109 Unplanned Release X

UN-200-W-116 Unplanned Release X

UN-200-W-123 Unplanned Release X

UN-200-W-127 Unplanned Release X

UN-216-W-30 Unplanned Release X

Key: C7
t	 ERA = Expedited Response Action 	 IRM =	 Interim Remedial Measure 0y	 RI	 = Remedial Investigation/Feasibility Study 	 OPS Operational Programs

.+ (RCRA Facility Investigation/Corrective Measures Study) RARA Radiation Area Reduction Action Program t"
a	 LFI	 = Limited Field Investigation 	 WMP =	 Waste Management Program w e

RA = Risk Assessment	
g

WHC(SPLANT)/09-12-92/03138T



Wum m..V wa Umt
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L m ERA	 T-b-I y	 Ad-.	 0P .Qod
A.".d7	 R.l	 ?	 P*O.Y?	 Q..m V7	 Cwame0ao7	 A,.H bb7	 Cm q	 ?	 P^?

IE`h
Priority	 Dm	 No A&v

7	 A&e	 W?	 Cmmgte	 ?
Cadbct
Iku

D.0
Mkmrb

2I6S-I k -2 Cnb Y Y Y Y Y Y N Y Y N Y -

216&5 Cnb Y Y N - - Y N Y -

216&6 Cnb Y Y N - - - - Y N Y -

2165-7 Cnb Y Y Y Y Y Y N Y Y Y - Y -

2I6&9Cb Y Y N - - - - Y N Y

2164,13 Cnb Y Y Y Y Y Y N Y Nw N - Y -

2165.20 Cb Y Y Y Y Y Y N Y Y N Y -

216&22 Cnb Y Y N - - - Nw N - Y

216&23 Cnb Y Y N - - - - Nw N Y -

216&25 Cb Y Y Y Y Y Y N Y Y N - Y -

216&26 Cb Y Y Y Y Y Y N Y Y N Y -

216&3 F. h Dnln Y Y N

'	 .:.” ^..	 ..,in  :" .:	 PauL. Dlmlwe. W'1•xndes	 - -

216&IOP Pmt Y Y N - - Y N Y -

216511 Pand Y Y N - - - Y N Y

216&15 Pd Y Y N - Y N Y -

216S16P Pd Y Y N - Y N Y -

216517 Pant Y Y N - - Y N Y -

216&19 Pa Y Y N - - - Nw N - Y

216&10D Dit h Y Y Y Y Y Y N Y Y N Y -

216&16D Ditch Y Y N - - - Y N Y -

U
O

R

H
N
7v

„_ I °^	 's ^	 as
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix.	 Page 1 of 3
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LN Rd

ERA Ewlatia N% MM Ev h.	 Peth P.1h Addy

Wnte M.,¢	 Unit IH¢h
L m ERA Tedmoba	 Admen	 Opcwiad PHI.* IDLL	 No Ad. Collect Dm
hnifvd7 Rekau7 A^ Q	 V?	 Caacmmia2	 Avdhbk2	 Coa.*—?	 Rohm? 7 Adxlme2	 ComevP	 ? Dah A&q..

21649 Itch Y Y N - - - - - Y N

21658 T,ah Y Y N - - - N N

216512 Tmxh Y Y N - - - N N

216SI4 T.a Y Y N - - N N

216518 Tf o Y Y N

Aarotieud Dtvm Pk3L

2977-W6 &pd. Tm N - - - - H y

2W7•WL Septic Tv N - - - N - - Y

Suitey Cdb N - - - N - Y

2165172 Cat. Sena. N - - - - - NM N - Y -

29045160 Cat. 6UIIe1. Y Y N Y N Y

29045.1'A Cat. StrucL Y Y -NF - - - - Y N Y -

29045171 Cool Sk	 * N - - - NN N Y -

2075 RdmCwo Ruin Y Y N - - - - - Y N - N N

207-SL R t.W. B.I. N - - - N - - N

21&W-7 Hail Giamd Y Y N - - N - - N

218-W-9 B.W G,=d Y Y N - Y N N N

UN-200.W-n Y Y N - - - - Y N - N N

d
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O
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 	 Page 3 of 3

^aaaaa aaaaaaa^^aaaaaaaaaaaa^aaaaaaaaaaaaa^aaa^aaaaa^a^a^aaaaaaaaaaaaa^^aaaaaaaaaaaa^aaaaaaaaaaaaa^aasaaaaa^aaaa^aaa^aaaaa^aaa^^asaaaaaaaaaa^aaaaaaaaaaaaa°°aaaa°a°a°a°aaa°a°ag^aaaaaaaaaaaaa^aaaaaaaaaaaa^^aaaaaaaaaaaaa
Y =Yes
N =No
- =Decision point not reached on pathway. Evaluation branced to other path.
(a) =Addressed as on IRM candidate because of simila rities with other units.
(b) =Addressed as an IRM candidate because unit is anci

ll

ary equipment to IRM candiate.
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1	 1.0 INTRODUCTION

5

7 1989, included the 200 Areas of the Hanford Site on the National Prio rities List (NPL) under
8 the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of
9 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study

10 (FS) process for characterizing the nature and extent of contamination, assessing risks to
11 human health and the environment, and selection of remedial actions.
12

13 This report presents the results of an aggregate area management study (AAMS) for the
14 S Plant Aggregate Area located in the 200 Areas ef the 14. S. DepaFtinent of Energy (DGE)

ra. 15 Hanfefd Site in Washington Stat . The study will 	 the basis for initiating RI/FS
16 under CERCLA or under the Resource Conservation and Recovery Act (RCRA) Faci lity
17 Investigations (RFI) and Corrective Measures Studies (CMS). This .repo rt also integrates

en 18 RCRA treatment, storage ` or disposal (TSD) closure activities with CERCLA and RCRA
19 past-practice investigations.
20

c	 21 This chapter describes the overall AAMS approach for the 200 Areas, de fines the
2 purpose, objectives and scope of the AAMS, and summarizes the qua lity assurance (QA)

23 program and contents of the repo rt .
24

25

26 1.1 OVERVIEW
- 27

28 GSMThe 100 200	 , and 1100 A yeas have been listed on the EPA'sl.. NP . The 200
29 Areas, located near the center of the Hanford Site, encompasses the 200 West, East and
30 North Areas which contain reactor fuel processing and waste management facilities.
31

32 Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
33 Agreement), signed by the Washington State Depa rtment of Ecology (Ecology), DOE, and
34 EPA (Ecology et al. 1990), the 200 NPL Site etteaipsss thy.#U areas and seer3

^.	 r.......,.,

35 pcixhon§sbf the 60[l " ° The 20thNP is divided into 8 waste area groups largely
36 corresponding to the major processing pl ants (e.g., B Plant and T Plant), and a number of
37 isolated operable units located in the surrounding 600 Area. Each waste area group is
38 further subdivided into one or more operable units based on waste disposal information,
39 location, facility type, and other site characteristics.	 The 200 NPL site includes a total of
40 44 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the
41 200 North Area, and 6 isolated operable units. The intent of defining operable units was to

0	 WHC(SPLANT)/9-15-92/03150A
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1	 group associated waste management units together, saelrsathat they could be effectively
2	 characterized and remediated under one work plan .

4	 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
5	 200 Areas which will be closed or permitted (for operation or postclosure care) in
6	 accordance with the Washington State Dangerous Waste Regulations (ti2V^t1t)tptrt
7	 Admw#strdtive Co,&f WACJ 173-303). The TSD faci lities are often associated with an
8	 operable unit and are required to be addressed concurrently with past-practice activities under
9	 the Tri-Party Agreement.
10

11	 This AAMS is one of ten studies that will p rovide the basis for past-practice activities
12	 for operable units in the 200 Areas. In addition, the AAMS wi

ll
 be collectively used in the

13	 initial development of an area-wide groundwater model, and conduct of an initial site-wide
,14	 risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the

5	 Hanford j i Past-Practice Strategy document (Thompson-1991-170F«1127 	 establish the
16	 need and provide the framework for conducting AAMS in the 200 Areas.
T7
mil.$
19	 1.1.1 Tri-Party Agreement

"20

21	 The Tri-Party Agreement was developed and signed by representatives from the EPA,
22	 Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
23	 covers all CERCLA past practice, RCRA pastpractice, and RCRA TSD activities on the

.24	 Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
25	 impacts of past and present activities are investigated and appropriately remediated to protect

`26	 human health and the environment. To accomp
li

sh this, the Tri-Party Agreement provides a
framework and schedule for developing, p rioritizing, implementing; and monitoring

28	 appropriate response actions.
'29
30	 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
31	 be implemented in the 200 Areas based on the Hanford ;Ste: Past-Practice Strategy
32	 OET 192}. This strategy requires the conduct of AAMS which are
33	 similar in nature to an RI/FS scoping study. The Tri-Party Agreement change package
34	 (Ecology et al. 1991) specifies that 10 Aggregate Area Management Study Repo rts (AAMSR)
35	 (major milestone M-27-00) are to be prepared for the 200 Areas. Further definition of
36	 aggregate areas and the AAMS approach is provided in Sections 1.2 and 1.3.
37

38

39	 1.1.2 Hanford Site Past-Practice Strategy

40

41	 The Hanford $0 Past-Practice Strategy was developed between Ecology, EPA, and
42	 DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this

WHC(SPLANr)/9-15-92/03150A
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strategy is to develop a process to meet the s tatutory requirements and integrate CERCLA
RI/FS and RCRA Past»Practice RFI/CMS guidance into a singular process for the Hanford
Site that ensures protection of human health and welfare and the environment. The strategy
refines the existing past%practice decision-making process as de fined in the Tri-Party
Agreement. The fundamental p rinciple of the strategy is a bias-for-action by optimizing the
use of existing data, integrating past practice with RCRA TSD closu re investigations,
focusing the RIMS process, conducting interim remedial actions, and reaching early
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
scale. The ultimate goal being- the comprehensive cleanup or closure of all contaminated
areas at the Hanford Site at the earliest possible date in the most effective manner.

The process under this strategy is a continuum of activities whereby the effort is
deefined based upon knowledge gained as work progresses. Whereas the st rategy is intended
to streamline investigations and documentation to promote the use of interim actions to
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important
element of this strategy is the app lication of the observational approach, in which
characterization data are collected concurrently with cleanup.

For the 200 Areas the first step in the strategy is the evaluation of existing information
presented in AAMSR. Based on this information, decisions will be aze made regarding
which strategy path(s) to pursue for further actions in the aggregate area. The strategy
includes three paths for interim decision making and a final remedy-selection process that
incorporates the three paths and integrates sites not addressed in those paths. As shown on
Figure 1-2, the three paths for decision making are the fo llowing:

Expedited response action (ERA) path, where an existing or near-term
unacceptable health or environmental risk from a site is determined or suspected,
and a rapid response is necessa ry to mitigate the problem

Interim remedial measure (IRM) path, where existing data are sufficient to
indicate that the site poses a risk through one or more pathways and additional
investigations are not needed to screen the likely range of remedial alternatives
for interim actions; if a determination is made that an IRM is justified, the
process wiR-proceeds to select an IRM remedy and Eray-inelude-a €eeused FS
fac>3^ed;.€easi6il?{i 'studyS), if needed, to select a remedy

Limited field investigation (LFI) path, where minimum site data are needed to
support IRM or other decisions, and can-be- ,, obtained in a less formal manner
than that needed to support a final Record of Decision (ROD). it maybe
deternned th dData generated from a LFI is 'A e: sufficient to directly
support an interim ROD. Regardless of the scope of the LFI, it is a pa rt of the
RI process, and not a substitute for it.

W HC(SPLANT)/9-1 5-92/03 1 50A
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1	 The process of final remedy selection must be completed for the aggregate area to
2	 reach closure. The aggregation of information obtained from LFI and interim actions may be
3	 sufficient to perform the cumulative risk assessment and to define the final remedy for the
4	 aggregate area or associated operable units. If the data are not sufficient, additional
5	 investigations and studies will be performed to the extent necessary to support final remedy
6	 selection. These investigations would be performed within the framework and process
7	 defined for RI/FS or RFI/CMS programs.

10 1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM
11
12	 The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
13	 Party Agreement and the Hanford $$ o Past-Practice Strategy.

14
15
1Z	 1.2.1 Overall Approach
V
18	 As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
B	 the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-
20 and  4 1 74, at)d.; 1, and two groundwater aggregate areas delineated in the 200 East, West,
21	 and North Areas. Table 1-1 lists the aggregate areas, the type of study- and associated
22	 operable units. With the exception of 200-IU-6, isolated operable units associated with the
23	 200 NPL sSite (Figure 1-5) are not included in the AAMS program. Generally, the quantity
24	 of existing information associated with isolated operable units is not considered sufficient to
25	 require study on an aggregate area basis prior to work plan development. Operable unit 200-
.26	 IU-6 will be 0 addressed as part of the B Plant AAMS because of similarities in waste
27	 management units (i.e., ponds).
28

129	 The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
30	 Source AAMS wi11 He arb conducted for the following aggregate areas (waste area groups)
31	 which largely correspond to the major processing plants including the following:
32
33	 •	 U Plant
34
35	 0	 Z Plant
36

37	 0	 S Plant
38

39	 •	 T Plant
40
41	 • PUREX
42
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1	 •	 B Plant
2

	3	 0	 Semi-Works
4

	5	 •	 200 North.
6

	7	 The groundwater beneath the 200 Areas will b §. investigated under two groundwater

	

8	 AAMS on an APirea-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate

	

9	 areas were delineated to encompass the geography necessary to define and understand the

	

10	 local hydrologic regime, and the distribution, migration*' and interaction of contaminants
1	 ;Eti^u

	

1	 emanating from source terms. whieh is `1 l̀te ggciclWat #000*!4w,S are considered an
	12	 appropriate scale for developing conceptual and numerical groundwater models.

13

	

f ,.. 14	 The U $. Department of Energy, Richland 8peratiens Meld Office (DOE/RL) functions

	

15	 as the "lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA

	

16	 and/or Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through pe riodic

	

r-, 17	 (monthly) meetings information is transferred and regulators are informed of the progress of

	

18	 the AAMS such that decisions established under the Hanford ,Brie Past-Practice Strategy

	19	 (e.g., is an ERA justified?) (Figure 1-2) can be quickly and collectively made between the

	

<-- 20	 three parties. These meetings wi
ll

 continually refine the scope of AAMS as new information

	

21	 is evaluated, decisions are made? and actions taken. Completion milestones for AAMS are

	

2	 defined in Ecology et al. (1991) and duplicated in Table 1-1. A ll AAMSR will -be are
	23	 submitted as Seconda Documents whlcfi axe;defirled to the n 	 reemen( as

	

24	 iitfozmat100 docu nen S.
25
26

	

27	 1.2.2 Process Overview
28

	29	 Each AAMS	 eonsrsfsrf three steps: (1) the analysis of existing

	

30	 data and formulation of a preliminary conceptual model, (2) identification of data needs and
	31	 evaluation of remedial technologies, and (3) conduct of limited field characterization

	

32	 activities and report prepaFa "tee f and2 aretnppneptsof artMIZ kfp5s;a

	

33	 p	 beara^Ie1 effort far u loch ser 	 rrate repots well  (lmduced
34

	35	 The first and primary task of the AAMS investigation process involves the search,

	

36	 compilations and evaluation of existing data. Information that will be co llected for these

	

37	 purposes includes the fo llowing:
38

	39	 •	 Facility and process descriptions and operational histories for waste sources
40

	41	 0	 Waste disposal records defining dates of disposal, waste types, and waste

	

42	 quantities

WHC (SPLANT)/9-15-92/03150A
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9
1 •	 Sampling events of waste effluents and ef€eeteFl-£feCte;media2

3 0	 Site conditions including the site physiography, geology, hydrology, meteorology,
4 ecology, demography, and archaeology

5
6 •	 Environmental monitoring data for affected media including air, surface water,
7 sediment, soil, groundwatero and biota.
8
9 Collectively this information wM be fi used to identify contamin ants of concern ,
10 determine the scope of future characterization effo rts, and to develop a P'zelttt y
11 conceptual model of the aggregate area. Although data collection objectives are similar, the
12 types of information collected will depend on whether the study is a source or groundwater
13 AAMS. The data collection step serves to avoid duplication of previous efforts and

`14 facilitates a more focused investigation by the identification of data gaps.
.15
' 16 Topical reports referred to as Technical Baseline Reports wiR be ark initia

ll
y prepared

T7 to summarize faci lity information. These reports wM describe individual waste m anagement
,I$ units and unplanned releases contained in the aggregate area as identified in the Waste
19 Information Data System (WIDS) (WHC 1991x). The reports are based on review of current
'20 and historical Hanford Site reports, engineering drawings and photographs and are
21 supplemented with site inspections and employee interviews	 Information contained in the
22 reports %414 be zs summarized in the AAMSR. Clthez Iojllr a repoxls 	 ,;used aS snuroes n
^3 mformauon in f1)e;AAM$R	 Tl^ese;reportsare as fgllcsws^ 	 .,.
24
25 +	 t3 Plait CseQvgc and ia;?fiysics 	 lakage
26
27 • `	 z Plant Gear©g^Ze and,t ea itys s pata Pk",
28
29 r°	 P1azt ealagzc nd`GeohysxcsAala)'aage
30
31 `;	 T P1arit Oealo	 and G oph rtes' Data Package
32
33 • '>	 FUG Oectta'fi ansrtapft) sCS IJata	 ckae
34
35 B ylanf Geatnpiertd Getrphsies' 7^ata 15&c7cag

.36

37 F	 200 Ngxth ieoggle a1i Ge.hyes Bata l^aekag
38

39 i	 s^nEn	 I	 11	 v	 E 	 I'M;c	 °:

• ;;	 emzwSrtlrs Cle 1O ^^,and	 ysxgs bathC	 ge
40

41
.....

•,-	 Crecilogtc andeophyslds ba;a P 	 ages
42
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ivlodel for theO6 Vest . GrodvafeX....... . .Area' ,11% - -

G u	 I&CIQ	
.............

M 0	 "j...... 4xORM"

•	 200 West Area B
: 'z x-,^ .. ... GeophysYCS

9X'i Gen' efaHy, 6ther tepieal repefts YAH be' genemed , fer enyirefflnental werAtefifig e

sampling data whieh have not been previeusly eempiled er sufnmaFi-7ed, er when e3dsfing

repefts are eutdated ef inadequate.

Information on waste sources, pathways, and i
	

used to develop a

ahiy conce
p
tual model of the a ggre2ate area.

understanding of the site is considered inadequate, limited field characterization activities can

be undertaken as part of the study. Field seree --c	 activities planned und

eumng '̀ n paraltel with and as Aof"the ARMS process include the following:

•	 Expanded groundwater monitoring programs (non Contract Laboratory Program

jqLP") at approximately 80 select existing wells to identify contaminants of, _3
concern and refine groundwater plume maps

•	 In situ assaying of gamma-emitting radionuclides at approximately 10 selected
existing boreholes per aggregate area to develop radioeIement concentration

profiles in the vadose zone.

Wells, boreholes, and analytes wiH-be 4 selected based on a review of existing

environmental data which ME be A undertaken early in the AAMS process. Field
characterization results 

will 
be presented latex in topical reports.

WHC(SPLANT)/9-15-92/03 150A

1-7



1
2
3
4
5
6
7
8
9

10

11

12

13

14
8
16

17

18

19

20

21

2223,
24

25°

26
27

28`

2Q^

3b
31

32

33

34

35

36

37

38

39

40

41

DOE/RL-91-60
Draft B

After the	 model is

u 4§t preffffifluffty-rotenual appucame or relevant ana appropriate requirements tARAKs
and potential remedial technologies will be	 identified. In cases where the existing
information is sufficient, the Hanford 0 Past-Practice Strategy allows for a feeesed FiS
X35"or CMS to be initiated prior to the completion of the study.

Data needs will beTe identified by evaluating the sufficiency of existing data and by
determining what additional data a re necessary to adequately characterize the aggregate area,
refine the pre	 conceptual model and 1 o"'O" ttlal ARARs, and/or narrow the range of
remedial alternatives. Determinations wig be aia made regarding the level of uncertainty
associated with existing data and the need to verify or supplement the data. If additional data
are needed, the intended data uses wibe ark identified, data quality objectives (DQO)
established and data priorities set.

Each AAMSg wM results in management recommendations for the aggregate area
including the fo llowing:

•	 The need for ERA, IRM, and LFI qr wl etl7@x to r tnam u1 t11e £aalai remedy
selectt9n pat}	 , ,

•	 Definition and prioritization of operable units

•	 Prioritization of work plan activities

•	 Integration of RCRA TSD closure activities

•	 The conduct of field characterization activities

•	 The need for treatability studies

11

9

r ^+
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Based on the AAMSR, a decision is made on whether the study has provided sufficient
information to forego further field investigations and prepare a FS. if °'-^lQ

fit RIMS work plan (w 1C	 atat CT ca	 act v t ? is-
wtll be ,developed and executed.

The background information norma lly required to
support the preparation of a work plan (e.g., site description, conceptual model, DQO, etc.)
is developed in the AAMSR and n be fef .,.. eed aeeefdineW.TINE.	 s* k^

A
ll 

ten AAMS are scheduled to be completed by September 1992. This wi
ll

 facilitate a
coordinated approach to prioritizing and implementing future past-practice activities for the
entire 200 Areas.

1.3 PURPOSE, SCOPE, AND OBJECTIVES

The purpose of conducting an AAMS is to compile and evaluate the existing body of
knowledge and conduct limited field characterization work to suppo rt the Hanford *
Past-Practice Strategy decision making process for an agg regate area. The AAMS process is
similar in nature to the RI/FS scoping process p rior to work plan development and is
intended to maximize the use of existing data to a

ll
ow a more Iftnited-a:ld focused RI/FS.

Deliverables for an AAMS consist of the AAMSR and hHealth and s;5afety, pPrq)ect
anagement, and 	 Iiifojinatonpcment usw ;d

Specific objectives of the AAMS include the fo llowing:

•	 Assemble and interpret existing data including operational and environmental data

•	 Describe site conditions

•	 Conduct limited new site characterization work if data or
uncertainty could be reduced by the work (results? ftli ► l

WHC (SPLANT)/9-15-92/03150A
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• Develop a *4* 00 conceptual model

•	 Identify contaminants of concern and their distribution

•	 Identify prelivninwy^#gtiYal ARARs

•	 Define preliminary remedial action objectives, sc reen potential remedial
technologies, and if possible provide recommendations for fee - S

•	 Recommend treatabi lity studies to suppo rt the evaluation of remedial action
alternatives

•	 Define data needs, establish gertal DQO' and set data priorities

•	 Provide recommendations for expedited, '	 RA,.IRIY, LFI, tit

00 actions

•	 Redefine and priori tize," J	 operable unit boundaries

•	 Define and priontlzet,.' °da	 b s t work plan and other past'-practice activities
with emphasis on suppo rting early cleanup actions and records of decisions

•	 Integrate RCRA TSD closure activities with past-practice activities.

Depending on whether an aggregate area is a source or groundwater aggregate area, the
scope of the AAMS will varesy. Source AAMS focus on source terms, and the
environmental media of interest include air, biota, surface water, surface soil, and the
unsaturated subsurface soil. Accordingly, detailed descriptions of facilities and operational

information are provided in the source AAMSR. In contrast, groundwater AAMS focus on
the saturated subsurface and on groundwater contamination data. Descriptions of faci

li
ties in

the groundwater AAMS$ are limited to liquid disposal facilities and reference is made to
source AAMSk for detailed descriptions. The description of site conditions in source
AAMSR concentrate on site physiography, meteorology, surface water hydrology, vadose
zone geology, ecology, and demography. Groundwater AAMSR summa rize regional

W HC(SPLANT)/9-15-92/03150A
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geohydrologic conditions and contain detailed information regarding the local geohydrology
on an Area-wide scale. Correspondingly, other sections of the AAMSR va ry depending on
the environmental media of concern .

1.4 QUALITY ASSURANCE

A limited amount of field characterization work Abe is performed as px^t uLtBYailel
SS+1th	 "ratios of the AAMSR. To help ensu re that data collected are of sufficient quality
to support decisions, a14 wer-k en the Hai&rd Site is subjeet te the requirements of DOE
E)Mef! 5:700. !A, Quality Assufanee (D9E R1= 1983), wh ieh establishes breadly applieab!

be performed in comp liance with QuE Rd, Assurance, b0E prder 5700 6.
YveI1„as Westinghouse Hanford's existing QA m anual WHC-CM-4-2 (WI-
procedures outlined in the QA program plan WHC-EP-0383 (WHC 1990
CERCLA RIMS activities. This QA program pl an describes the various
and instructions that will be used by Westinghouse Hanford to implemen

1.5 ORGANIZATION OF REPORT

In addition to this introduction, the AAMSR wi11 consists of the fo llowing nine sections
and appendices:

•	 Section 2.0, Facility, Process and Operational Histo ry Descriptions, describes the
major facilities, waste management units and unplanned releases within the
aggregate area. A chronology of waste disposal activities is established and waste
generating processes are summarized.

•	 Section 3.0, Site Conditions, describes the physical, environmental, and
sociological setting including, geology, hydrology, ecology, meteorology, and

demography.

W HC (SPLANT)/9-15-92/03150A
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1 0 Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
2 understanding of the aggregate area with respect to types and extent of
3 contamination, exposure pathways and receptors.
4
5 0 Section 5.0, Health and Environmental Concerns, identifies chemicals used or
6 disposed within the aggregate area that could be of concern regarding public
7 health and/or the environment +	 desctxbes ati appIigs W 	 eetung processrl{n
8 detetztntttg Elie tsltave pnartty af`fitto	 up actlr^tt, at,eacli tvaste ` tatgertr t
9 up;E.
10

11 Section 6.0, P6tentially App
li

cable or Relevant and Appropriate Requirements,
12 identifies federal and state standards, requirements, c riteria, or limitations that
13 may be considered relevant to the aggregate area.
14
15 a Section 7.0, Preliminary Remedial Action Technologies, identi fies and screens
16 potential remedial technologies and estab lishes remedial action objectives for
17 environmental media.
18

10 0 Section 8.0, Data Quality Objectives, reviews QA c riteria on existing data,
20 identifies data gaps or deficiencies, and identifies broad data needs for field

21 characterization and risk assessment. The DQO and data p riorities are
22 established.
23
24, • Section 9.0, Recommendations, provides guidance for future past-practice
25 activities based on the results of the AAMS. Recommendations are provided for
26 ERA at problem sites, IRM, LFI, refining operable unit bounda ries, prioritizing
271 work plans, and conducting field investigations and treatability studies.
28

29• • Section 10.0, References, list reports and documents cited in the AAMSR.
30

31 0 Appendix A, Supplemental Data, provides supplemental data suppo rting the
32 AAMSR.
33

34 The following plans are included and will be used to support past-practice activities in
35 the aggregate area:
36

37 a Appendix B: Health and Safety Plan
38

39 0 Appendix C: Project Management Plan
40

41 0 Appendix D: Data-lnfarmangilManagement PIan-(?verutew
42

W HC(SPLANT)/9-15-92/03150A
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1	 Community relations requirements for the U- Plant Aggregate Area can be found in
2	 the Community Relations Plan for the Hanford Federal Facili ty Agreement and Consent	 '
3	 Order (Ecology et al. 1989).

r•^

fY9

'4!

WHC(SPLANT)/9-15-92/03150A

1-13



P_3

ea

C•"

•_z

P.F

DOE/RIr91-60
Draft B

9

^s

'z.
~—	 Slate Highw.yHighway 24

,.T 100 D and
r DR Areas

i

• 100 H

^' 100 N Area

1	 i 100 KW and
4.

1 •
KE Areas °r0yy

100 F
Areat lr as

Areas

N

c I200 INo rth Area

$lale HIgh"y 24
Route ltA

200 West Area 200 East Area 2°

Yakima
At 3 n

Barricade _

U.S. Ecology
A°°Yto°

Washin
Public

Ate•
°4e Wye

Hantortl ss Barricade Power
Site Supply
Bounda ry ,° System

_
400

^F)(F	

\\I
300 Area

Q	 00
1700

0	 5 Miles	 ^agt11`0. 	 Area

3000 Area
0	 5Kilometers	 11^^

700 Area

600 Area - Areas located Within the
Hanford Site boundary except for the

0

	 100, 200, 300, 400, and 1100 Areas. 	
H9106D36.3a

Figure 1-1. Hanford Site Map.

1F-1



0

N

No

Are

Assess Aecumulaoon of
Perform and Complete

Date from AAMS,ERA,
IRM, LFI Paths, and Feasibility

Datsmilne Minimum Field Investigations; Is
Final Remedy

Studies for Operable
Data Needs, Relative Document Throughg Sulllclo	 Yes	 Petro,

Selection for Unit and Agg
re

gate Area
Priority of Work;Y Work Plan Pedorm Risk	 Risk

Rs

Operable Unit Risk ASaeaamenl Need$
Incorporate intom Atldentlumn, psaesamant	

Ass¢asn

and Firm!	 SelectionRemedy
Integrated Schedule Minutes. and Scope

Scope
p 

E of Work Statements

No

Perform IRM;	 Go to
Concurrent	

E
Characterization
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the 200
NPL Site.

L

c7^

Lead
Operable Regulato

ryAAMS Title Units AAMS	 e A enc M-27-00 Interim Milestones

U Plant 200-UP-1 Source Ecology M-27-02, January 1992
200-UP-2
200-UP-3

Z Plant 200-ZP-1 Source EPA M-27-03, February 1992
200-ZP-2
200-ZP-3

S Plant 200-RO-1 Source Ecology M-27-04, March 1992
200 RO-2
200-RO-3
200-RO-4

T Plant 200-TP-1 Source EPA M-27-05, April 1992
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
200-SS-2 .	 .

PUREX 200-PO-1 Source Ecology M-27-06, May 1992
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

B Plant 200-BP-1 Source EPA M-27-07, June 1992
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-11
200-IU-6
200-SS-1

Semi-Works 200-SO-1 Source Ecology M-27-08 July 1992

200 North 200-NO-1 Source EPA M-27-09 August 1992

200 West NA Groundwater EPA/Ecology M-27-10 September 1992

200 East NA Groundwater EPA/Ecology M-27-11 September 1992

WHC(TPLANT)\8-31-92\03191 A
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91	 2.0 FACILITY, PROCESS, AND OPERATIONAL HISTORY DESCRIPTIONS
2
3

	4	 Section 2.0 of the aggregate area management study (AAMS) presents historical data

	

5	 on the S Plant Aggregate Area and detailed physical desc riptions of the individual waste

	

6	 management units and unplanned releases. These desc riptions include historical data on

	

7	 waste sources and disposal practices and a re based on a review of current and historical

	

8	 Hanford Site repo rts, engineering drawings, site inspections, and employee interviews.

	

9	 Section 3.0 describes the environmental setting of the waste management units. The waste

	

10	 types and volumes are qualitatively and quantitatively assessed at each site

	

11	 t in Section 4.0. Data from these three sections are used to identify contaminants of

	

12	 concern (Section 5.0), potential app licable or relevant and appropriate requirements (ARARs)

	

13	 (Section 6.0)' and current data gaps (Section 8.0).
14

	

-' 15	 This section describes the location of the S Plant Aggregate Area (Section 2. 1),
	16	 summarizes the history of operations (Section 2.2), desc ribes the faci

li
ties, bu ildings, and

	

17	 structures of the S Plant Aggregate Area (Section 2.3), and describes S Plant Aggregate Area

	

18	 waste generating processes (Section 2.4). Section 2.5 discusses interactions with other

	

19	 aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with the

	20	 Resource Conservation and Recovery Act (RCRA) pregfani and other Hanford programs.
e	

21

,
10

22

	23	 2.1 LOCATION
24

	25	 The Hanford Site, operated by the U.S. Depa rtment of Energy (DOE), occupies about

	

26	 1,450 km2 (560 mil) of the southeastern part of Washington State north of the confluence of

	

27	 the Yakima and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of

	

28	 approximately 8.3 km2 (3.2 mil) near the middle of the Hanford Site. The 200 West Area is

	

29	 about 8 km (5 mi) from the Columbia River and 11 km (6.8 mi) from the nearest Hanford

	

30	 boundary . There are 17 source operable units and one greendwater eperable urAt grouped

	

31	 into four. 	 aggregate areas in the 200 West Area (Figure 1-4). The S Pl ant Aggregate

	

32	 Area (consisting of du	 < , (k1

	

33	 tLZ, 2(ylt(3,aat11t^C>e}Xe ilttsMlies in the southern portion of the 200 West

	

34	 Area (Figure 1-4). The location of the buildings and waste management units are shown on

	

35	 Plate 1. Plate 2 shows the topography of the S Plant Aggregate Area. The media sampling

	

36	 locations are depicted on Plate 3.
37

38

39 2.2 HISTORY OF OPERATIONS
40

	41	 The Hanford Site, established in 1943, was originally designed, bu
il
t, and operated to

	

42	 produce plutonium for nuclear weapons using production reactors and chemical reprocessing

WHC(SPLANT)/9-16-92/03151A
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1	 plants. In March 1943, construction began on three reactor facilities x D, antt`.F3teactrizs
2	 and three chemical process ing facrhhes^# acrd FPlanty After World War II, six more
3	 reactors were built {#I, IJR^x C^ S ; f x ati SST ]eaei©rs). Beginning in the 1950's, waste
4	 management, energy research and development, isotope use, and other activities were added
5	 to the Hanford operation. In early 1964, a presidential decision was made to begin shut
6	 down of the reactors. Eight of the reactors we re shut down by 1971. The N Reactor
7	 operated >tM-i:F'
8; and was placed
9	 on cold standby status in October 1989. Westinghouse Hanford was notified Septem ber 20,
10	 1991 that they should cease preservation and proceed with activities leading to a decision on
11	 ultimate decommissioning of the reactor. These activities are scoped within a N Reactor
12	 shutdown program which is scheduled to be completed in 1999.
13

1-4 	Operations in the 200 Areas (West and East) are mainly related to separation of special
15	 nuclear materials from `9" nuclear fuel. Spent nuclear fuel is fuel that has been withdrawn
16	 from a nuclear reactor fo

ll
owing irradiation. The 200 West Area consists of the €eflewing

17	 four main processing areas (Figure 1-4):

18

19	 S Plant and T Plant, where initial processing to separate uranium and plutonium
20	 from irradiated fuel rods took place
2J.
	 •	 U Plant, where uranium recovery operations took place

23

2,4	 •	 Z Plant, where plutonium separation and recovery operations took place.
25

26	 The 200 Areas also contain nonradioactive suppo rt facilities, including transportation
27	 maintenance buildings, service stations, and coal-fired powerhouses for process steam
28	 production, steam transmission lines, raw water treatment plants, water-storage tanks,
29	 electrical maintenance faci lities, and subsurface sewage disposal systems.
30

31	 1'he tnal4z presses otstlductexi lit i(te S Plant A^grsgate Area° Soled rife strttra
in	 £	 ^°	 > > 3	 a	 s a b '^'	 '^	 X x,	 4 ^3	 ^ s	 s	 tts	 E as 	 a	 . ^ t

32	 gres^4foaxate utruilttt end lsiuioiurzni fat a tratede^r9d	 P?oc
33	 CttltYk3itl	 leiY>>tt# as the rg93^ (short for reduction-oxidation) process,' was
34	 conducted at the 202-5 Building (commonly known as the 5 Plant Complex). The 202-S
35	 Building was constructed between May 1950 and August 1951 and was the first process to
36	 recover both plutonium and uranium from fission products. Plant operations continued
37	 through 1967 when the plant was shut down. An analytical laboratory (222-S 7livafjy)
38	 near the facility is still operating. This laboratory supports B Plant operations and performs
39	 research and development to suppo rt waste management and environmental control
40	 operations. The laboratory also serves as a backup to the Plutonium Uranium Extraction
41	 (PURE)) and Z Plant Analytical Laboratory .
42

W HC(SPLANT)/9-16-92/03151 A
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1	 The 241-S, -SX, and -SY Tank Farms contain 30 sin g le-9h6H and double-shell tanks
2	 constructed in 1943 1953 and 1	 T-90,	 tOM artdTM ty M

respectively. The single-shell tanks (SS-T--received high-level waste from the S Plant
Aggregate Area and other facilities, and the three double-she ll tanks (DST-s)-receive waste
concentrate and saltwell liquor from the SS^s ngt IteTlt^^ high-level wastes €amt f^'©sn
a
ll 

operating facilities in the 200 West Area, and groundwater treatment wastes from 216-U-1
and -2 Cribs-area. The transfer from SST-&uigT s 	 to DSTF46 ^hel n1rs is an

4F d..	 ..t

ongoing process of waste stabilization (DOE =1987).

2.3 FACILITIES, BUILDINGS, AND STRUCTURES

The S Plant Aggregate Area contains a variety of facilities
that were involved in waste generation, transfer, treatment, storage, or disposal. Wastes

Ww

High-level waste isdefine, as ry ghly radioactive waste mate rial that results
from the reprocessing of spent nuclear fuel, including liquid waste produced
directly in reprocessing and any solid waste derived from the liquid, that contains
a combination of transuranic (TRU) waste and fission products in concentrations
as to require permanent isolation.

TRU waste is defined as: without regard to source or form, radioactive waste
that at the end of institutional control periods is contaminated with alpha-emi tting
transuranium radionuclides with half-lives greater. than 20 years and
concentrations greater than 100 nCi/g fleas o1 Fd vEleutrt cattx tletextniie

WHC (SPLANT)/9-16-92/03151 A
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Low-level waste is1edy S„,; radioactive waste not classified as high-level•	 s ,
waste. TRU waste, spent nuclear fuel, or AR byproduct material as defined

Based on construction, purpose, or origin,_ the S Plant Aggregate Area waste
management units fall into one of ten subgroups as follows:

•	 Plants, Buildings, and Storage Areas (Section 2.3. 1)

•	 Tanks and Vaults (Section 2.3.2)

•	 Cribs and Drains (Section 2.3.3)

•	 Reverse Wells (Section 2.3.4)

•	 Ponds, Ditches, and Trenches (Section 2.3.5)

•	 Septic Tanks and Associated Drain Fields (Section 2.3.6)

•	 Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)

•	 Basins (Section 2.3.8)

WHC(SPLANT)/9-16-92/03151 A
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1 Burial Sites (Section 2.3.9)
2
3 Unplanned Releases (Section 2.3.10).

4

5 Table 2-1 presents a list of the waste management units within the aggregate area aittl
6 zttd^s'tte i^ n̂ 	 ^r	 tie,raste	 tom} ee	 a	 a	

a	 ..

tl	 ".k.ê"£. ^R	 G..a..m^.rno^,,.	 La.2^1a	 2^er!k.,^"25Q ^r	 I4	 ^ 5^^S3^S ¢^	 8^?	 ..	 .^`fe3e'-
7oltme^ ache	 le	 In addition, the aggregate area contains several unplanned

8 release sites. The locations of these waste management units are shown on separate figures
9 for each waste management group and on Plate 1. Figure 2-1 summarizes the operational

10 history of each of the waste management units (WHC 1991a^ DOE/RL 1992). Tables-2
11 and 2-3 summarize data ava ilable regarding the quantity and types of wastes disposed of to
12 the waste management units. These data have been compiled from the Waste Information
13 Data System (WIDS) inventory sheets (WHC 1991a) and from the Hanford Inactive Site
14 Survey (HISS) database (DOE 1986). These inventories include all of the contaminants
15 reported in the databases, but do not necessarily include a ll of the contaminants disposed at
16 each waste mazlagennt unit site. In the fo llowing sections, each waste management unit is
17 described within the context of one of the waste m anagement unit types.
18

19

20 2.3.1 Plants, Buildings, and Storage Areas
21

22 Plants and buildings are not genera
ll

y identified as past?;practice waste management
23 units according to the Hanford Federal tY	 Agreement and Consent Order (Tri-Party
24 Agreement) and will genera

ll
y be addressed under the

25 vttunissrc+lw€t	 y l2Rt tU	 re l?xugrt 4Thexiigrana'&xespdnstl 	 f©r the^s^

26
Sp 2k	 Yy	 ^	 :2	

2	 03	 3	 as	 D"	 ¢	 , j	 5d3
sinv illancer maintenance, aitd>decvminissloning o suipliis faci>tti^s within ttee

427
5	 E	 !	 D	 Fy.R 3	 ,^	 R EN	 !`^	 S3	 5	 F	 V 	 f.	 -	 S

vtx;mleutaestoa>x^Pt'&x-am.:Szuu'2 	7tal^s t^nteacto^^a;	 l^afasi
28 p;agrams. Because several of the S Plant Aggregate Area plants or buildings were the
29 primary generators of waste disposed within the S Plant Aggregate Area, a description of
30 these is provided in Section 2.3.1.1. The S Plant Aggregate Area plants and buildings that
31 are also waste management units are addressed in Section 2.3.1.48. Some plants and
32 buildings are or contain RCRA treatment, storage, or disposal (TSD) faci lities. A
33 description of such facilities is provided in Section 2.6. The locations of plants, buildings,
34 and storage areas in the aggregate area are shown in Figure 2-2.
35

36 The 202-5 Bu ilding and the 222-5 Laboratory were the primary leeatieirs geffi#*^of
37 waste generatien within the S Plant Aggregate Area. These plants and the associated
38 bu

il
dings are described in Section 2.3.1.1.

39

40 Mest, s .Other bu ildings and structures located within the aggregate area are not
41 addressed in this document because they are not thought to have released contamin ants and

WHC(SPLANT)/9-16-92/03151A

PSI



1
2
3
4
5
6
7
8
9
10
11
12
13
14

115
16
17
18
-19
,.20
21
22
23
24
`25
26
27
28

M
30
31
32
33
34
35
36
37
38
39
40
41
42

DOE/RL-91-60
Draft B

wi
ll

 be closed through a separate decontamina tion and decommissioning process. These
NOT

.^'::.. ^ .	 Y .	 ^h..'.W: £V^'?A:.9 . 'VSY' 	 SY..?Y :	 .px;9Y+Y'¢^ Y:>Y%. U' 	 "a `^.'S'^'AY tl^:tlYS'.

2.3.1.1 Process Facilities.

2.3.1.1.1 202-S Building. The 202-S Building was 6.1t the primary waste
generating source in the S Plant Aggregate Area and is the dominant physical structure in
the a	 area. The 202-S Building was constructed between May 1950 and August

.p...r.RYk ^^
1951 to separate plutonium and uranium from their fission products. Plant operations
continued through 1967. The building contained all of the equipment for dissolu tion,
separation, and decontamination of uranium and plutonium as we

ll 
as equipment for waste

concentration, waste neutralization, and solvent recovery. Facilities were also provided for
the make-up of process chemicals. Seine of the effiee spaee in the 202 8 Buildiftg is 99H

202-S Building is
Program" 7m" Proui	 g

Effluent ventilation air from the F,§anyon Cells and ilo process areas was passed
through a graduated gravel and sand filter to capture radioac tive particles prior to discharge
to the environment through the 291-S Stack Complex. Ventilation air from regulated (i.e.,
uncontaminated) areas was discharged to the atmosphere.

The 202-S Building high-level process wastes were stored in underground tank farms in
the 200 West Area, specifically in the 241 -S and 241 -SX Tank Farms within the S Plant
Aggregate Area. Wastes stored in these underground tanks included zirconium and niobium
scavenging wastes, ruthenium scrub ber wastes, main process wastes (from the extraction
columns, organic wash column, organic distillation column bottoms, and condensate

WHC(SPLANT)/9-11-92/03151A
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evaporator bo
tt

oms), coating removal slurry, and dissolver flush. Section 2.4 describes the
wastes in greater detail.

Low-level condensate waste was disposed

2:76 S Crib: Cooling water was discharged to i
disposed in the 216-S-16 or 216-5-17 Ponds.

Several unplanned releases occurred in the vicinity of the 202-S Building. These are
' T'`"7—,, UPR-200-W-59, UN-200-W-61, and UPR-200-W-96. These unplauned

liquid er waste lea6.

2.3.1.1.2 222-5 Laboratory. he 222-5 laboratory is . ; ;' the rimry,	 ry ' .^..« 4	 primary angein
wastei`	 seeree-in the S Plant Aggregate Area. It is located immediately south of

Y.erli tl SReY

the 202-5 Building. The laboratory was constructed during 1950 and 1951. The laboratory
nrovided&x&''9 k" t	 hemical and radiological analvtical ARMON eentrel-and

eentaes to tsupport0 Hanford Site operations with emphasis on waste m anagement,
offsite shipment certification, chemical processing, and environmental monitoring programs
throughout the 200 West and East Areas including B Plant, U Plant, the tank farms, 242-A
and 242-S e-)~vaporators, waste encapsulation storage faci lity , PUREX Plant, and IN^tY^

ai{Z Plant).

from this €aeility
treated in
	

neat Facility . and

241 SY Tank Farm DST-s —.Laboratory wastewater (along with waste-water from the 291-S
Stack Complex and 219-S Waste Retentien and Tieatm 34" acility) is	 directe
throueh the 207-SL Retention Basin and ultimately to the 216-S-26 a drib. `M.- ZN 1

W HC (S PLAN'1)/9-12-92/03151 A
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2.3.1.2.7 241 S3--401 BuRding. The 241 S-X 401 Building is a eeneiete buiwing
Housed eendensers; hand & whee4 epemtion, instmmerAation, aM eendensme 	 g tanks

des	 MCI *R vappixg ARMii - --- dellsate ffem the 241 sr. Temk Fwm. A single " eentfal Feem is

aftfieh -A* the sonl4h ROZ-TMs faeffity is hieluded in the 11

SK 402 Building. The 241 SK 402 Building houses eendeasm, hmd2.3.1.2.8 241
inatmmentafien,	 eendenn+e reeeiving tanks designaWd to reeeivewheel valve epemtem,	 and

241	 Tank	 Aeeadmsate ftem the 	 SK	 sin& " eentfel reem is attaebed at

seuth end. This faeflity is ineluded in the HSFP.
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24
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2.3.1.2.14 31704  S 114emitering-Heuse	 X04 S ,,.enit, dng u. -

Wilding.
27

28	 27118 Staek Monitoring BuRding. Th a 2:7118 Staek Aleflite
29	 Building is n ^Y	 ,-291 o n , n 	, that	 a
30	 ling-exhaust in the ventilatien system TWs f.....,.t-• is :_ , a a
31	 the
32

33	 2.3.1.2.16
  ----- 718 S Send RIter SaWler. The 2718 8 [sand C:,... S	 ,

34

35	 pfessure dfep and fadieaetivity e€ effluent air in the ventilation sy stm TM9 € teifityis
36	 ineluded in the 119PP.
37

38 222 S Dangerous and A4 xed Waste Storage RaeiliEj The 222 S
39

40	 eeneFm pad. Drummed mixed wastes ai;e stored ift the shed pfief to btir;fd. TM9 &eifity i
41

42
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•.

•. West	 Y._

Y. •'1983_	 _	 _ 	 _'Deeembef 1986.	 Y.

9
10	 2.3.2 Tanks sudVault—s

11

12	 T	 1	 -.1 vmltg	 -	 .1 to handle and ..tere 1:....:.7 wastes	
.b

13
..

^

	...d.1 	
^	

.s	 T.	 te..	 TheA' ..t....,
^
 tang - ' t.	 ..	 ..tanks are	 ..1,1	

b	 tanks,	
and

15	 deeision bexes	 ., ether	 r 	 ..:ts and 	 designed to

te	 store large el R'luld Waste.16	 and spiffs. Stefage tarAo were used	 eeReet and	 quantities

17

in Mgere 2 419'	 of SST-9 and DST-9 isprevided
2Q -

leeated in #rued €annsi 241-5 Tank c....... (1.1 SSTs) and 241 Sm
dfawing of an SST- is ..1........

21	 Area, the 27 SS'1's a—re
 t.. Taller 2 A ....A 2 5)	 A a	 •1 a

22' 	 Tank Fffm (15 SST-9) (Refer

2-3	 Any	 inters' °, kuid and	 -•--t Y•	
are t_. s fef ...l to

23,.	 in Rgare	 pumpable
24

`	 r 	 Dl	 / ..' 241 SY Tank Femn a._	 1	 1. heusesS	 G 1. - 	 DST-s.	 AJ the r25	 DST-
T:.-r	 DST is	 L 	 in	 .	 :..,	 ..	 ..1...11-	 re 2 L	 C...1	 t..nk d ..1....gult	 ....are26=	 det0ed	 b

27 "	 "28 ,

wastes;

30 
	 J a'	 w-r	 fte	 ...,: g t....L

G '1_	
-a 

&enehes that epemtiens afe ,.1...m..t....:.....f

/♦ERG	 A 	 -.	 ..t: 	 authefityRG A as st.. ed ift the T... 1 uty
31	 and rmediated tinder-	 er	 past

32	 Agreement (Beelegy et 94. 1990).

33

34	 AR 	 r the tanks within the a Plant Aggregate A..e t. d._f' mw—ill bbee	
AA	 A by A...

and _.l..ted eentawAnatien in the tmik f _.	 iH
35	 RGRA SST- elesnrepregram

36	 be deseribed in dAs	 Y	 1	 'a

37	 •

38

39	 1$1 erlm i,e1>raen and staH>; ea have been peffetmed-en- the-tanks,
40	 as liste	 in-the Rm ividuel-tank deseriptions ff L^ to Tab	 2 A, lmt.	 el..t:,	 th

41	 sealing of all aeeesses te the tank not mquimd fer- leng term suFveffiaoee. The seal pi^avi

42	 a barrier against ina&erteaE additi	 e€ liquid. The a e designation "puR '""a
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taftle-in the	 -••a	 (Appendix n_a.,L:L:. t) .Lr --_L _ in the -
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_ `-..

e

either been	 fnedifted, er sealed (Acuderseit 1990). It ise

r y seven twds in the 241
—ant-i-eip-swed

8 TAPAE Fam in the new
6ALppend-im B; R_-Wibit 2).

:^

Blest rf the wastes in
eensists

the SST-s is _	 the fe e f sludge,	 t t r	 •a
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a
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3	 xTlca eter- waacexoa e"hange- waste, -and waste fi a 241 13 s and SK Tank Fems. The
4	 ,	 , (1-2,W9 gal) ef

5	 supefflatam fiquid, md 1, ,	 >
6	 aetWe menite&g we4ls asseeiated with this tank CWHC 1991a).

7
8	 2^.2-= 2 3,44 S 493 Slagle SheR Tank Tank 241 8 102 ....«:....1 feeeived waM - -

9	 1953 threugh 1980. Types ef waste inelude REDOX pfeeess high lvve4 wastes; nMe
10 widipetassium permwiganatemen
11	 , neneemplemed waste, DST- Auffy

12	 feed, a	 1	 1'	 C....a C «. 14 1 r CV ^^	 a TT T 1. L	 The	 ^
 1	 f

13	 euffmtly eenWins 870,600 b (230,
14	 ,000
15

id	 2^^.1.3 241 S 493 Slagle Shea} Taak T k 241 a 1 03 aet:..e,y .	 ed

17. ffem 1953 Offeugh 1980. Types ef wastes p ^	 ,

18	 3	 "3 selutien,

,

20 paAW neettall-6atien feed €rem 241 S, SX SY, and L3 Temk Farms. The tank eaffently

21	 eefftains 321,700  r 85 n n ,	 • , liquid, c4 300 1- (19	 ^	 em	 . 1:,...:a-

	

(	 )	 OW gal) v^	 Y >

22	 ,300 L (231,
23 weRs asseeWed wM flAs tank.

25>, 2.3.24.4 44 S 404 Slagle She11 Tank Tank 241 S + 04	 1 -	 e waste C-.

2Cr2,7	 ,

28 overflew from ether tanks in the 241 S Tenk Fast The tank	 ady eentains 106,0W r

29	 ,	 >

30

31

32	

„

33

35

36	 2.3.2.1.5 244 S 405 Slagle Shea} Tank a& 241 5 1 05 aed 1 reeeived waste fie

+953	 191 T.
37	 x+^^ m 

.4x , Types of waste -inPltldPr-R-.EBON-pf62P99 POattng-

38	 >

39	 ,	 ,

YV aetive ineniterna

41
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• Y	 .

7	 2.3.2.1.10 241 S 119 Single Shell Teak.
8	 r'e m 1952 until 1979. hypes of waste-rise#}de REDGX pfeeess hibt. level waste, RED

9	 pFeeess eeaft waste,
10	 ,

11	 efgaMe wash Paste €rein 24133, S, SX, T1', TX, and T1 m t a _..g. The tank ..ufre«aly

12 eentains 227,100 T (60,000A 	1) •	 a:n, ,:quid,
	

..r«n.. atant liquid, and 2,619,2 T

13

1r4

115

17	 HmRs	 t a te a	 « e f the bu ant erast ln.	 weR _...a:«gs

ICI^ have remained stable a	 a thea	 ..	 arena andr
19

20

22	 August 1978. The tank has eight aetWe inenite p:ng weRs asseeiated with it.

23,
24	 2.3.2.1.11 241 S.-Ill Single Shell Tame m....,_ 24 1_S 111	 _1y -

25' =-Peru 1952 to 1973 The tank feeeiv	 EDE) , .	 s high	 p

26

Of	 ,

28'

Theeauses epast fiquid level inemase.. are 	 eempletely knewn. 
DF... _..

31	 have remainea stable during the review perina and ffe tl.n 	 mems en ear. deteet:n«

32	 sinee the unit eentains solids 	 , n	 «t:n, to	 , J d fbn _ ethnerme

33	 flaffifnable gas. Its mwdmufa tempeFature 	 kt was 352G^9§ °
34	 Eva1E 1991aj The	 has sim aetWe menitefing nn. asseeiated with itg..u.a:« the a^

a

35	 wells.
36

37	 241 S 412 Single Shell Tank T..«,. 241 S 11 2 et:. ,.,	 ed

38	 46wa 1952 until 1971	 elude REDOX pfeeess his,. ,n a waste «a

39	 •

40	 The , euffefidy eentains 54-5,000 T .1.19 AAA gal) «tn sgt:.d liquid, ne supematam 1: :a

41	 and 2,419,
42
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2
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2.3.2.3 241 SY Tank Farm. The 241 S i iaA Fum, northeast of the 241 8 Tari c i £anx,
was built between 1974 and 1977 and houses dff-ee DST-s, eaeh eapable of stering

frem SST-S be tFmsfeffed te DST-s. Mer te tfmsfer-, these wastes were eeneenteW usin^g
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2.3.2.5 244-S Receiver Tank. The 244-S Double-Contained Re ceiver Tank is an active
waste unit located 620 m (2,030 ft) northwest of 202-S Building near the 241-S T ank Farm.
The unit receives waste solutions from processing and decontamination operations. It
contains approximately 41,465 L (10,954 gal) of waste although it has a design capaci ty of
76,768 L (20,280 gal). The tank is situated vertically within a reinforced concrete, steel-
lined vault with 0.3 m (1 ft) thick walls. The bottom of the vault is 15 m (50 ft) below
grade.

...	 ^!7
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NOW.
INNN.M.,
. ........ .

....... . ... . ...

'Fie retention ef a seil, whiek is the ratie ef the velume of water a seil ean

iVt-dFahmge4a4he--- 1 ve-lume of the seil. GAbs afe shaRew e*ewvaden

—eith—efl-e-el—l—lied -with grave4 mater;al er- held epen by weed stmetures. The

gravel Mod sWaetms previde fiquid reservek eapaeity and premete even distribuden ef th
wasw seMells as I---	 --,—a the vadese zene seH withM expesing the wast

solutien te the Ain 41,^f Ofne, 
.

1 1 ig	 inW eefdigufflfien^-^^

gmMer- eapaeity at redueed east.

W-0--h,
"i "Noll"i -1 ,	 MINS

EVIR

waste ffem aa aetWe eiib inte an inae&e efib wtAd tfmspert fe^ raffieae&ity into th
greund watff below the abandoned efib, sinee the seil sufmunding the L-AtetWe eAb eeuld b

satumted and raay not adsefb mer-e mffientielides.
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1

	

2	 ,

	

3	 and less thm 12 m (40 M deep with it emshed gone filling in the bettem seetien ef th k
4

	

5	 pefeelatien into the seil.
6

	

7	 2.3.3.1 216-5-1 and 216-5-2 Cribs. The "` 8 
+ and 2 GAbs _...r.....,...._-... a 

in 
1 95/1

8 and 1951. Design ef the erib is Mustrated in Figtffe 2 6. The	 0
9 ;alocated approximately 430	 m (44,( (4Y^northwest of 202-5

	

10	 Building-W4gare7". The bottom of the excavation is approximately 10 m (34 ft) below

	

11	 grade with bottom dimensions of 12 x 27 m (40 x 90 ft) and 45 degree side slopes. The

	

12	 bottom 3 m (10 ft) were filled with screened, crushed stone greater than 1.3 cm (0.5 in.) in

	

13	 diameter. Two open-bo ttomed, square, wooden crib boxes, 3.7 m (12 ft) on a side and
	14	 2.9 m (9.5 ft) high, were placed 1.8 m (5.9 ft) into the gravel layer. The crib boxes were

	

15	 constructed with 15 x 15 cm (6 x 6 in.) timbers and cross braces (DOE/RL 19920. The two

	

16	 crib boxes were connected in series with overflow from the 	 -1t jlowmg into

	

17	 the 1 5 2 $ex-t '" Ma a pipe The crib dimensions are 27 x 12 x 11 m (90 x 40 x 35 ft).
Y 4 '+L '•{' SY yZ'	 Ai'OL	 Y<	 '4 j	 YY V:tG.34% %	 FS	 `3	 Ya0'	 Y	 tl	 A '^

	

18

20 	 fob 90 ....^

`1 aA2

23

	

25	 '.M	 2 ^^	 {	 x^ 9•'f	 "G 2f 4 hi 3. A`Y	 2Y'99v b `kM

26^^te $ aThe 216-5-1 and 21-2 ^ received cell^aa., a.A.,3.x^A..c,.wRW ,.R.oaw	 U YP M,	 i<..:'£

	

" 27	 drainage waste from the D-1 Receiver Tank and redistilled condensate from the D-2 Receiver

	

28	 Tank located in 202-5 Building. c 	 M	 w•	
..	

Y
	29	 at^,O Waste was discharged to the cnb in batches of about 19,000 L (5,000 gal) at an
	30	 average rate of 10 batches per day. The eiib was in sei-Aee ftem 	 -952 to jam—,efy

	

31	 L7^

	

32	 Radielegieel faeniteting in September- 1976 deteeted tip to 60,

	

33	 these ergs.
34

Eft

	

35	 rm	 - w ,	 xx	 M

	36^ K '^e 4	
t u3^hr	 2w m

^. ^<.^	 -
	37	 efigiaal menitefing weRs, was deepened from ec •^ ^t} m (150 to 310 ft) and
	38	 perforated from 63 to 939im (210 to 310 ft) in January 1955 to provide a groundwater

	

39	 monitoring well for the crib. In June 1955, the we
ll

 was found to contain 
li

quid waste

	

40	 within 15 m (49 ft) of the ground surface. Waste had flowed to the bottom of the well and

	

w Eb y	 r^	 M C yyrq'!^.	 xyNgv z	 •X•M	 ie: s	41	 into the saturated sediments ereurld the well)paiti i
2..v <	 «.ro r. ., },y	 ..y.	 ,(^^',^^ r̂;he

j:^(jyj	
r^ «,..>	 r ^sFY" 

s	 2^ "F 

2	
D ^. ,$h,'ŷ .( a'S°	 4

2. 	
b

.,y^i
ny,(..

VI

	

42	 \M1rM^^b1{^'^1TV?o•̂'$:OS.&.RvWR4^^Y•-ĈRtiy^i^^i^fv9^{,d•4A'w^T^^^rRT^W^v^^t4r9'Rx4A!ti". '^^.,'m^'3..vVf.
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1	 failetitlltT^1t5^ettgfTle^t^s^`	 ,£eRalaufiltlerzs
2	

^aycga^y ssa a 1R, ^^ ^dsna ..,.as	 .F'""	 xlasS£^a Bb;^	 ^sY ¢w.sas^s	 ^wpxQ̂ 'u

3 Y^	 An examination of driller ' s logs for this well shows that two welds in
4	 the casing are located within 1 m (3 ft) from the bottom of the crib. Either weld could have
5	 provided an entry point for wastes to flow into the well, but the acid waste is suspected of
6	 corroding through the casing (WHC 1991a). Early in August 1955, Well 299-W22-3 was
7	 fi

ll
ed with sand, and in January 1956, the crib was removed from service. The pipeline to

8	 the crib was capped at the 241 -S-151 Diversion Box and the pipeline effluent was rerouted to
9	 the 216-5-7 Crib.
10

^ 3s z	 ^'	 a nzc r	 ^ ^' o^ z	 w	 n n r za m e,
11	 i#eA`u^?

12

13	 .

15	 Drilling of greund water- inenitefing wells inside the efib did net Fesume unfil &fter

16	 ,

1.7, watef mdienuelide eeneentrafiens were ebtained for- this fiLeffity until the deep well dfiffing

18	 pr-egFam of 1955 (216 8 2 and 216 8 Z eribs). Gere samples taken &9m weRs dEMed in the

19	 137Es

20. and 908r
21	 , but raeasumble, amounts of these isotopes were deteeted at greatef dept

22 3	9°Sr/g
23
24

25
26,	 at i....,.ls gF,.. ter- than 10 nGilg_;e_137Es . X197

27	 belew the bottom of the ef-ib ead deereased rapidly with depth. The deepest penetra&
2$'	 137 peffieft 137was

29, was deteeted at appreidmately 60 in the eriginal fneniteft weRs,

30

31	 exeeeding 10 nGiig was deteeted in the smmted sediments direefly beneath the efib.

32

33	 200 W 36. This eentaminatien was fimited to within 20 latefally fmm the release peint.

34	 , 908r-
35

36

37	 Seintillatien pfaffie eempaFisens indieated tha, emeept fer 106

38
39
40	 .
41	 1982).

42

Lj

L..,d
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2.3.3.3 216-5-6 Crib. The inactive 216-S -6 Crib is lomtpA southwest of

The crib started receiving waste in November 1954 and stopped receiving waste in July
1972. The crib has received a total of" 470 ^^"'-T 4^.;<	 1.18 x 109 a1 of low
salt, neutral/basic liquid waste (DOE/RL 19925). Up to June 1967, the site C :rl received the
process vessel cooling water and steam condensate from 202 -S Building. FromJune 1967 to
July 1967, production operations were shut down and S Plant was put on standby. After July
1967, the crib received the steam condensate from the D-12 and D-14 waste concentrators in•.KS- Plant -Cemgle,"th^^^€}^^^tJa^^.

In September 1955, the 216-S-6 eI.ribs operated at greater than capacity most of the
month, and some grade level seepage was observed. Temporary relief was provided by
blading a small corner from the 216-5-6 erib and providing a run-off ditch area, rather
than allow the cavem water to seep through the roof and damage the roof seal. No water
overflowed to this area and no contamination was detected (Maxfield 1979).

0, Ems:

2.3.3.4 216-5-7 Crib. The inactive 216-S-7 Crib is located northwest of S Plant
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The crib	
„ Tm J

anuary 1956 and was retired in July
1965. Until April 1959, the crib received cell drainage from the D-i Receiver Tank, process
condensate from the D-2 Receiver Tank, and condensate from the H-6 condenser in the 202-
S Building. The crib received a total	 ^of'^̂ ,GN 0̂ 	 L (1.0 x 108 gal) of waste
(WHC 1991a).

When the crib was retired, the D-1 waste was rerouted to REDOX process
concentrators for boil-down and discharge to underground storage. DI D-2 waste went to
the 216-S-9 Crib. After April 1959, the H-6 condenser condensate was rerouted to
underground storage (DOE/RL 1992b). Tkis-e-irib was deactivated by sealing
the pipe

li
ne to the unit at the northwest corner of S Plant Complex perimeter fence .

skewed " -ad-90
The stn_isr Mee

0#

2.3.3.5 216-S-9 Crib. The inactive 216-S-9 Crib is located east of the 241-5 and 241-SY
Tank Farms-ftuFe-2-8j. The unit dimensions are 91 x 9.1 x 9.1 m (300 x 30 x 30 ft) with

WHC(SPLANT)/9-11-92/03151A
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a 	 'I lope, and the entire distribution system is 6.4 m (21 ft) below grade. Waste
flowed into the unit through the distribution system, which consists of 177 in 	 ft) of
15 cm (6 in.) diameter vitrified clay perforated pipe in a U shape, 4.6 in 	 ft) by 90 in
(295 ft) and connected by 7.3 in 	 ft) of 7.6 cm (3 in.) schedule 10 vine in a Y share

The crib

	

E..
	 x	 g of process condensate from the D-2 Receiver

Tank in the 202-S Building. The waste was aeidie-an	 "com sed main ^^ f nitric
A Seat,.m	 t n'c	 w. kau s6	 p0	 racid. ^^o^^„ BHFf9PP-fllfjiFl^FlaiPS1 wire	 .....^:,.....i..._... nnn

NOWN"

Own

'

The crib was built in January 1952 and elesed-`t	 July 1972.
Until June 1967, the crib received 

li
quid waste from the 203-S Decontaminated Metal

Storage Facility and 204-5 Uranyl Nitrate Hexahydrate Faci lity , and the 276-5 Organic
Solvent Make-up Facili ty (DOE/RL 1992.). After June 1967, the crib received occasional

WHC(SPLANT)/9-11-92/03151A

2-37



2
3
4
5
6
7
8
9
10

11

12

13

K
15
16
V7,

18
19,

^0-
21
22`
2.3

24
25"
2.6-

27
29
29;,

30
31
32
33
34
35
36
37
38
39
40
41

DOEIRL-91-60
Draft B

mainly composed of nitrate, sodium, and sodium dichroma

sump waste from the 204-S Uranyl Nitrate Hexahydrate Fa

................

OOA lµ?"z¢(1.3 x 106 gal) of waste. The waste	 low-salt, neutral/basic, and

The unit received a total of

The crib has wooden structure that

unit
Program.

yak=( 9

	

ip.̂
.Ilq_
	

j^J}^j

2.3.3.7 216-5-20 Crib. The inactive 216-5-20 Crib is located 93 in 	 ft)
:^nfi:x.:::e...:.:¢^"v.^a'Ryw:Rra:ze::^>sc,.••m.m.,;:rw^v..x.^^...c..Ne..w:x.^«>r"..,.^^,..,.."...,...^:.^...,.....,..,

t ligu£e ii 6). Itie unit contains two 3.7 x 3.7 x 2.7 in 	 x 12 x 9 ft) wooden structures,
15 in 	 ft) apart , with the top of each being 5.2 in 	 ft) below grade and has a side slope
of 1:1. The bottom of each wooden structu re is suspended in a gravel fi ll 1.2 in ft) above
the bottom of the unit (DOB/RL 19921ti) 0114-m-P ii er tt; +a	 €1,n- ` `#asl l	 ,r:, ats 2 tfl: n

$̂i^ aleaAgtuakvaa €?ttutit I7x The unit received
x,,000	 T. (3.57 x	 gal) of waste Until July 1953, the c rib receivedRYT 5$

miscellaneous waste from laboratory hoods and decontamination sinks in S Plant via a 219-5
MAMMM p; ^^	 reten ien bt&ding. From July 1953 to September 1963, the crib

received the above effluent via pipelines from the 207-SL Retention Basin and 219-S
Reteaden Bui1 •	 ra ra 3 <a z rce^-:;^;,^&f&„^^ar^tand 300 Area laboratory waste via a tanker truck
by made-3 of a manhole located south of the unit. From September 1963 to January
1969, the crib received miscellaneous waste from laboratory hoods and decontamination sinks
in the 222-5 Laboratory via the 219-S Retentie	 g`	 ` g> :	 %'°"'' " '"R'M"	 After
January 1969, 300 Area laboratory wastes were rerouted to the 216-T-28 Crib. From
January 1969 to November 1972, the unit was inactive due to the ground caving in above the
unit. The pipelines were valved out from the unit in W 219-S Et OINN 3M	 and at the
207-SL Retention Basin and the 222-S Laboratory effluent rerouted t 202-S Building

WHC(SPLANT)/9-12-92/03151A
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1	 concentrators for boildown and discharge to the underground storage . " ``^ ^-=:evem r
2	 1972, the gFetind exeavWea was fined in.

	4	 The unit has had a history of subsidence. Since the completion of stabilization

	

5	 December 13, 1974, the sink holes have been filled on three different occasions with seve Eal

	

6	 eubie-yerls-- fi ll dirt. It is doubtful that any cavities remain below the ground surface

	

7	 (Maxfield 1979).
8

	

9	 The unit is faenitered by iteafby gFeundwater Well 299 W-22 20. Date indiee* tha
10

	

11	 deteeted en vegetatien deAng a September 1976 mdielegieal survey at Ws unk.

	

12 	 -mef game

13

14

16

	17	 2.3.3.8 216-S-22 Crib. The inac tive 216-S-22 Crib is located approximately 290=Z11

	

18	 (500 ft) east of 202-S Building {fture I $} ^V	 The -unit

	

19	 beeame operable :.. ^)...tier 1957 and was elesed in Pan 967. The crib dimension are 30

	

20	 x 14 x 3 in 	 x 3 .5 x 10 ft) and the unit is	 in ft) below grade. The crib is a

	

21	 gravel fi
ll
ed structure with a side slope of ', °-. A 10 cm (4 in.) vitri fied clay pipeWMI

	

922	 enters the unit 2 . 1 in ft) below grade, branches out at right angles downwards to the

	

23	 bottom, and runs along the bottom for the length of the unit. The pipe has open joints along

	

24	 the entire section of the bottom (DOE/RL 1992 &s;1i ty,^sxgaz.	 •n:o	 r,}}s o'tryoe^ctirzzsasmmvavx2^x ^'xa^^.,+c.3rrs^pi^
p^p'¢^ ,

4.1 ^,ar	

tj
	 WIN P':S" ^^4x8k FF''

	

,3e 25	 >	 ^	 F ^`	 Aw a 
tn -"KFS^^^ 	 S^$ ^^^Gvc^^

	26	 a0a	
fC^ss,5	 $,c	 &

27 7 	 a 'fkTw^ „cam ^^°^'S
28

29afe#4se	 The crib received 98;0008^ L

	

30	 (26 ,000 gal) of liquid waste containing nitrate and sodium from the acid recovery facility in

	

31	 the 293-S Building	 <. The unit was retired when produc tion operations were

	

32	 shut down at the S Plant Com lex.p	 the inlet piping in the 293-S Building was blanked

	

33	 (WHC 1991a).
34

35

	

36	 water- has net eeeuffed at the unit. A September- 1976 suffhee fadielegieel survey indieated

37 t37G+_5,_IO6D.
!9&r—.

38

39

0
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2.3.3.9 216-S-23 Crib. The inactive 216-5-23 Crib is located
L-1

0

crib dimensions are 110 x 3 x 8.2 m (360 x 10 x 27 ft) with a side slope
nately 122 m3 (4,300 ft3) of gravel fill. A 15 cm (6 in.) inside diameter
s the length of the unit 0 3 m Al ft) from its base (DOF	 19921)4

.,	 g	 -At â9 i4f I The crib received 344W-1^; `"°
(9.0 x 106 gai) of process condensate from the D-2 Receiver Tank in 202-S Building.

The waste was low salt and neutral/basic (DOE/RL 1992. A Septembef 1976 se

60G+ 909r 106^^137

tMs site is Mtrie aeid EMIG 1991 ) G	 1 water- menitefing wells 299 WI9 f	 r

greundwater has net eeetiffed at Otis unit eA4iG 199!a)-.
f

2.3.3.10 216-S-25 Crib. The ac tive 216-5-25 C rib is located 850 m (2,800 ft) northwest of
the 202-S Building 

bla
st 	 ^2	

pert	 Pttt	 uttatirl§

1,:" 	 s	
$ 4d. 5+ r , ` r.

IM

«xYi s Ra a	 "'°' w°	 ca	

1174

	
Z{

,iryk^x3egm
	 yr	 ..',rw. 

`r z , x°^'b 8 £2'

^ )..a .
"WE

The crib has a light chain barricade posted with
underground radia tion contamination warning signs. A metal sign on a fence post is labelled

e is
about 30 cm (12

The unit began operation in November 1973 and received 242-S evaporator process
steam condensate through November 1980. Since November 1980, the 242-5 a vaporator
has been in standby mode, and the crib has only received 241-SX Tank Farm cooling water.
The crib has received approximately 300 ,9A9 lfQj'	 (8.0 x 107 gal) of liquid waste.-

te 1209 eimin en Russian thistle that had blewn eate this unk (Nfefteft 1980). Th

Fadienuelides assuined to be present 137Gs_N0- ,	 106

WHC(SPLANT)/9-1 1-9 2/03 1 51A
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2.3.3.11 216-S-26 Crib. The active 216-S-26 Crib is located 150 m (500 ft) southeast of
the 222-S Laboratory

Tia) - The dimensions are 128 x 3 x 3.7 m (420 x 10 x
Fe 15 cm (6 in) vitrified clay, perforated distribution pipe runs the length of the

1.5 ft) above the bottom of the unit. 9favA lininp the hn#Am mpaa,,.- a o —

-J§Q^N-,^^.g pgs22	 1 ^ —W

	

-	 'z	 anBetween October 1984 and
23	 DecemberPO the 	 recetvea	 66 1^^ r I'

y 	
(4.02 x 107 gal) Of steam

24	 condensate, equipment cooling water and sink wastes, whieh m bypf-edtiet r-adieaetw
25	 wastes from the 222-S Laboratory, 222 SA GhemiM Standafds Labefatepy, and 291 8 Sta
26	 Gemp! via the 207 SL Retention Basin and an addition of X3401 ISAM-10MI/month
27
28
29
30	 The wastes
31	 amounts
32	 more 4,200 L (1,100 gal) tanker discharges of Z Pleat-)j, %M'.:°' 	 P , W'&austic

Ems.	 1- I1'A=IWxI33	 flushwater with pH of 12.5. After receiving these wastes; percolation decreased and has
34	 been a problem since that time.
35
36	 The 222 8 Labeiutery has been fereed te tefflpeafily diveft wastes to the 216 8 10
37	 Diteh in lieu ef ShHtft down due te pfeeeduiW and eperaft speeifieafien liquid !eye
38	 exeeedanees. DuAng the 1988 sWtdown mmedial ineasures weFe diseusse44e-hmpreve
39	 hlfflL-atien.
40
41	 During the week of October 20, 1984, an unnamed spill occurred at the 222-S
42	 Laboratory resulting in the release of water contaminated with 90Sr to the 207-SL Retention

WHC(SPLANT)/9-12-92/03151A

12 ft) and a
unit, 0.5 m
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2.3.3.12 216-S-3 French Drain. The inactive 216-S-3 French Drain is located
Mf "f^S"cr, W- eesE e€ the 241-S Tank Farm eWMi F MWe	 M

The unit consists of two structures, each with 3 x 3 m (10 x 10 ft) bo ttom surface
dimensions, spaced 15 m (50 ft) apa rt and 1.8 m (6 ft) deep. 0§

The french drain
sers on the 241-S-Ub x 1

101 and 241-5-104 of J Tanks in the 241 -S Tank Farm (DOE/RL 1992§). The waste
is low salt and neutral/basic. Suspeeted iftefganies at the dnda exe fAftiae, sedium,

3 sedium diehrofnate, and sedium hydEemide.
iE

90

2.3.4 Reverse Wells

A reverse well (dry well) is a buried or covered, encased, dri
ll

ed hole with a
perforated or open lower end of the pipe to a llow seepage of liquid to the ground. Reverse
wells were used in various areas on the Hanford Site, but none exist in the S Pl ant Aggregate
Area.

DOE/RL-91-60
Draft B

1	 Basin. Concentrations avemged two to three fifnes the Mf-gaide—b1^did not exceed the
2	 DOE Administrative Control Limit	 ,fflMe water was released to the 216-S-26
3	 Crib (WHC 1991a).
4
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2.3.5 Ponds, Ditches, and Trenches

four
trenches, and six ponds discussed in this sec tion.

2.3.5.1 Ponds. Ponds were used te- manage laFge qusatities ef walff (i.e., eeefing wat

PTM
-	 -	 :.:a,:

DOEIRL-91-60
Draft B

91
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

,1022
23
24

—. ! 25
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2.3.5.1.1 216-8-IOP Pond. The inac tive 216-S-10P Pond is located approximately
1,300 m (4,300 ft) southwest of the 202-S Building and covers approximately 20,300 m2
(218,000 f0) (FiLure 2-11). hea2lt% 1i1f^;'13^t is am l 4 fiEtsFf n' 	 .chPEia

The pond started operation in February 1954 and closed in October

7unur ryo^, me pona recervea me cnemrcal sewer waste from
S Mant Complex and overflow from the high water tower via the 216-S-10D Ditch. In

WHC(SPLANT)/9-12-92/03151A
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eenwrtinetien fneY exist	 ult e f	 dbl .. Russian diistl... 	 the 216 8 17

An area between the 216-S-10D Ditch and 216-5-17 Pond and south of the 216-S-5 Crib
overflow area, is posted "surface contamination."
alse trmspefted by Russian	 The unit has been backfilled and was stabilized in
October 1984.

ffi@
	 axw nrr, e••m^u`^..:. ax.•c. .ten.. ^axxc 

u 
s. x•

. ^^W

The pond began operation in May 1954 and closed in August 1965. The pond received
waste from air conditioning drains and chemical sewer waste from 202-S Building via the
216-S-101) Ditch. In August 1965, the 216-5-101) Ditch to this unit was dammed, diverting
a
ll 

building effluent to the 216-S-10P Pond. A total of	 c,	 (5.89 x
108 gal) of liquid waste were discharged to this unit.
water-iaeladed-`?rC 9 ^, end L06D : "I 'Lt ' °—^ ^—The south pond was covered in the
summer of 1975 and is now being used as a root depth penetration study area. This area e

^ea^y12^
raeue¢:s^x¢xcs	 womcsas.	 xea. xcwtx
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1

2

H
2.3.5.1.3 216-S-15 Pond. The inactive 216-S-15 Pond is located directly east of the

241-S Tank Farm and has dimensions of 11 x 1.5 x 1.5 m (35 x 5 x 5 ft) 4) .
7

	10	 The pond was built in December 1951 and retired in October 1952. The pond received

	

11	 10,000 L (2,600 gal) of condenser spray cooling water from the 241-S-110 "a

	

12	 Tank. The waste was low salt, neutral/basic, and was mainly composed of nitrate and
	13	 MIBK. A sammer- of 1952 sufvey deteeted dose mtes of up to 10.5 Wh ineluding a reading

14

`	 15

	

16	 NOWN010114
17

18

	

19	 neFmel waste disehafged te this unk. The abevegfeund piping was removed and the ^e"

	

20	 wes baekffiled with 0.6 tft (2 R) of elean soil OA41G 199 !a). These aetiens weFe taken
`	 21

22

	23	 2.3.5.1.4 216-S-16P Pond. The inactive 216-S-16P Pond is located approximately

	

24	 2,100 m (7,000 ft) southwest of 202-5 Building-(F4gure-241). This unit includes four

	

25	 smaller ponds separated by dikes and a leach trench, 3 m (10 ft) deep and 339. 1 m

	

26	 (1,100 ft) long, extending east from the pond. One of the ponds (No. 4 Pond) was never

	

27	 used and is free from radioactive contamination (Maxfield 1979). The total unit area is

	

t 28	 approximately 125,400 m2 (1,350,000 ft), and the ponds have an average depth of 0.9 m

	

29	 (3 ft)	 A $ 	 et s	 i caw ink"t

	

3U	
•txrcu	 w'	

a'v«`	
dx	 : 3	 4"`	 : 

	

31	 a x
	

t	
^ 	 a >€^

	32	 A.	 x

34

35

	36	 The pond began operations in January 1957 and elesed	 M

	

37	 February 1975. Approximately 4A0^A90 lc	 (1.08 x 10'^ gal) of liquid waste

	

38	 was discharged to this unit including 3.7 x 10 g : ; 	 19 ` of Pu (Meinhardt^W,
	39	 Until June 1967, the pond received process cooling water and steam condensate from

	

40	 ITS Plant Complex. From June 1967 to July 1967, produc tion operations were shut down

	

41	 and Cp S Plant Complex was put on standby. After July 1967, the pond received condenser

	

42	 and vessel cooling water from the concentrator boil-down opera tions in 202-S Building.—A

WHC(SPLANT)/9-11-92/03151A
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1	 ,'

2	 ffem 300 te 8000 elmin beta gainfaa. Radienuelides suspeeted ift the waste water- kteluded
3 

EGS—^^10%t,-.
4
5 Three unplanned releases .;':: 	 ':.: '°' P4 have
6	 occurred at this pond 	 Are

7
8
9
10

it	 750 mPA. In 1959, the eentawAnated gretifid was bladed under- and the area pested as -a
12

13

14	 ,

15	 vessel eeil in the 202 8 Building failed allewft preeess effluent te ffli3E %ith the eeelin
,-16 water. Am tinknewn beta/gamma seume was released to the pend %4th a maximum dese
17

,19 mestly ZFNbL' snd trt%ta
20

r21

22	 , 1967 weekend, the west bank ef the REDON Ne. 1 swamp
23 bfoke twder the peunding of water fmfn high winds. Am 8 fa (25 R) wide gap had alle
24	 water- frem the higher xb^. 1 swamp to dmin inte the lewer- Ne. 3 swamp. Three fewths e
28	 , left w
26	 ,
27
2$	 GentaminWen te the three pends as Et Feselt ef the everfiews afe as Mews.
29	 ,
3a	 .
31
32
33	 ,
34	 spotty meas ffmging to 15,
35	 6,000
36	 lnG&-e ^loaR-u-.

'37
38	 Empesed ground suff4ees in Pend Ne. 3 were less than 1,
39
40	 U*amed Release 200 W 124 eeeeffed prier te 1959. A dike bfeak alle
41
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_
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Y
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_
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..	 ...

2.3.5.1.5 216-S-17 Pond. The inactive 216-5-17 Pond is located approximately

The pond operation began in October 1951 and was-eles	 ° g " e i Y 	 ^ 1t1 A ril
Approximately	 9	 ?m om RIM p1954. PP	 Y 6-440;099-1''	 (i`4L (1.7 x 10 gal) of liquid waste were.: - =I-

discharged to this pond. Until January 1953, it received the process cooling water and steam
condensate from fei S Plant Complex. After January 1953, the pond received
202-5 BuuI

WHC(SPLANT)/9-12-92/03151A
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m

• ••

AM--
Law	

-

011

--

216 8 17 Pend and thus —1iseeurage use ef the Pend by wild fewh eeffer sulfate add

pefipher-y ef the Pend. These steps were taken as seen as pessible and were emisinue

Y.
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1	 Se^te►^^eF-193
2
3	 The leak in the 11 A ff,...:1 be..ame .	 ..:dl. ne.	 f re the ....:1 . - 1.,. _l...d a

r	 ^'"r ^

4	 dese Wes fese te 2 Wh ever the 20:7 S Retenfien Basin and te 1 Wh at 5 em (-2 in.) ftem

5
6	 , but another leak in the D 12 pet eeil wa
7
8
9 X34
10

11

12	 L,- fixed. Dese mte at the Pend edge were 	 high 1,500  ....dsi	 ...C..	 .-d.:..1.

13
14 fenee iselaft .,.e new underground swamp	 ee._ rn,r..,,fiet̂ld 1979).

f1'S

16	 „A wx.::4

17

1$	 The 216 8 17 Pend was bypassed en the 15th ef the month and miner eenstmetie

19	 ferees Filled the efiginal Pend

20

22	 The Ye	
..a	 fetiFea when the •d:	 aiwas ,de hwentefy in the sediments exeeed

23	 pf-esefibed limits. The pend was deaetivated by plugging the pipeline te the unit	 eaff the

24	 216 8 G n i	 a
na	

ail, 
,7	 1_ the unit with n	 , ^ m in G .e A ax) o f stet ,	 e u 1.

25 sand. The	 _ ,. ye beneathf  	 the	 tr ped nn% of the -	 .'	 n.r .re,,a 1979)

26	 T AVM 1982 areas .. .ae bael.rn me .ed 0.17 m 05 n) e..«..... natea Russian thisHe

27 eennxining levels up to 4,000 Orrin beta gamma e3dsted
28:
29	 windblewn RttssieA d-tistle. The effluent was nefeuted to the 216 8 5 cfib. !Iho amt- a9

30	 3 (31,000
 95,000 a33{110,000 yd3

32	 were ebserved in the 
-

A aa,.	 ...1.,...«... to _	 with .,, the	 seeded with	 owas
1,'	 The 	 ,.' l	 d and buffed	 .. A 6 .. 2^ in (1 G .. 7G Ci\33 11ass^1̂ .	 .^ e ^ ... ^• e ,^ .^,

34 tfeneh leeated widAn the raffiatien zene.
35

36	 2.3.5.1.6 216-S-19 Pond. The inactive 216-S-19 Pond is located approximately
37 ^^,ter	 "sexthwest	 of 202-5 Burldmg (1^rgu i^

^^

r̂
p^

38	
a3 $	 (	 ^a #	 A^^vav sb

	
,EAFi ^VAUCi

40 ^s
z

^cfs^4^Ilc{^tt̂a 'u^a	 moult ^inCu1^
^^, i^3 n$x^R<'^n3.' a i«c¢i'z^UUwa.s.,....a....nxmk.uiw ^..Scx:a w,.a• .a:. x> cs^a:^:^:.:a,.R.aw. aa.x,.,...cx nx ...¢:xsksnaz:

41QE<
42
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x # The pond was epened fie ats^0 3etatttt An February 1952 and 3eles $ gal)d 5, nNa"At gi^'a#
yastlt;m October 1984. A total of 44,.' ^. (3.51 10	 of liquid waste
were discharged to the pond. Until De cember 1954, the pond received effluent from the
222-S/SA Laboratory ventilation cooling water and miscellaneous wastes from laboratory
hoods and decontamination pond via the 207-SL Retention Basin. From De cember 1954 to
October 1955, the pond was inactive because the radionuclide concentration in the 207-SL
Retention Basin liquid waste was above the prescribed disposal guidelines MOM,.^•.;., .8 .
The building effluent was rerouted to the 216-S-20 Crib. After October 4984-, the pond
received ventilation cooling water and miscellaneous wastes from laboratory hoods and
decontamination sinks in the 222-S Laboratory via the 207-SL Retention Basin. The
eetential eydated C the di	 1 f hazardeus ..L.._. meals. A..._..._ er e A..,........ntak:en a :nln

.._ 	 _

W"NOWNWIN-1. RIVER...

2.3.5.2 Ditches. A ditch is a long, open, unlined excavation used to tr ansfer low-level
liquid wastes from process facilities to ponds (Figure 242-Q  Three ditches exist in the
S Plant Aggregate Area.

2.3.5.2.1 216-S-10D Ditch. The reeently-deae&ated-216-S-10D Ditch is located
approximately 43" m (4	 `4WXrf ff ft) southwest of 202-5 Building, w''-'- '° to seuree of
the liquid wastes (Figure 2 12). The ditch is^^.G m (2,250 ft) long and 1.83 m (6 ft)
wide and has a flow rate of 0.38 0/min  (13 ft3 ) (Memhardt am  fflO n 1979 and
WHC 19906.) T^ut^^i:hti?^rke^^^ae^

WHC(SPLANT)/9-12-92/03151A
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The ditch began transferring wastes in August 1951.
y^,^1Y3 a 	In the past, 420 L (112 gal) of

hazardous waste salts in solution (sodium nitrite, sodium hydroxide) we re discharged to the
unit. Discharges were received from the 202-5 Building drains, funnels, process vessel
cooling water, and chemical sewer lines and also the 241-S Tank Farm, 211-S statien

and 276-S drains-t^ Se ` - Inadvertent dumping ofe
# iNW"solution to the chemical sewer seriously plugged soil at the terminus of
this stream, and the liquid level increased significantly. During the summer of 1955, 0.6 in

(2 ft) of "muck" was dredged from the bottom of the 216-5-1013 Ditch to improve water
percolation in the ditch. The contaminated "muck" was bu ried in scooped out holes along
the sides of the ditch. The depth and location of each burial site is unknown (Maxfield
1979). A number of excavations by backhoe across the 216-S- 101) Ditch in 1971 showed it
to be free of contamination (Maxfield 1979). Until 1965, the unit received discharges f rom
chemical sewer lines, floor drains, funnels, process vessel cooling water, air comp ressor
cooling water from 202-S Building, overflow from the 2901-S-901 Water Tower, drains from
the 24l.-S Tank Farm, station drains in 211-S 'tV	 , and floor drains from the 276-S
Solvent Handling Facility, and transferred this discharge to the 216-5-10 and 216-5-11

Ponds (WHC 19900).	 , the unit has been used as or treneh beeause
216 S 10P Pend was steb'^No dangerous wastes have been discharged to this unit since
February 1987. The 216-S-10 13 Ditch stopped receiving waste on October 1, 1991
(AppenfiE H; Fbihibit 3). Well Inn W26 1-1-has perehed water- at apPre ately 38-m

 e been
137	 90	 24 	 23	 24	 1of!	 n «,.«..i ..r—^"s^ —$r, I.A.—, 9--^ ,I--Bad-g].Ju zr-cvc^oi

..Y
...

..	 ,
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2.3.5.2.2 216-S-16D Ditch. The inactive 216-S-16D Ditch is located 1,670 in

(5,470 ft) southwest of the 202-S Building. The ditch dimensions are 914
51,9ix 1.2 x 0.9 in 	 ' ?fix 4 x 3 M with a 2:1 side slope. A%	 e

^dh4	 ^6 (aftcfls x s T9	 A
total of	 (1. 1 x 10g gal) of liquid waste was discharged to this unit.MM.

 June 1967, the ditch received process cooling water and steam condensate from S Plant
and transferred it to the 216-5-16P? and 216-S-17 Ponds and the 216-5 -5 and 216-S-6 Cribs.r..
From June 1967 to July 1967, production operations we re shut down, and S Plant Complex
was put on standby. After July 1967, the ditch received condenser and vessel cooling water
from concentrator boil-down operations in the S Plant Complex. Nitrate is suspected to be
present at this unit (WHC 1991a). Removal of the 216 -S-16P Pond and ditch system from
active service began in May 1969. This work was prompted by several releases over the
years including 3^ x^87{l gE of plutonium.

The ditch has been stabilized and backfilled and contains 2,888 m2 (2,700 yd!+4
770 m3 (1,990	 ) of overburden soil (WHC 1991a).

2.3.5.2.3 216-U-9 Ditch. The inactive 216-U-9 Ditch is located
approximately 600 in 	 ft) west of the 241-5 Tank Farm-ftufe-2-44). The ditch is
Y-shaped with an eastern fork and westein fork (Plate 1). The ditch dimensions are 1,100 x
2 x 2 in 	 x 6 x 6 ft) with a 1 :2 slope. The unit originally connected the 216-U-10
Pond and the 216-5-17 Pond.

A new ditch was dug later incorporating the first
152 in 	 ft) of the original 216 -U-9 Ditch and then running somewhat west of the o riginal
route (WHC 1991a). No contamination was found in the first 152 in 	 ft) of the ditch
during this construction (Maxfield 1979). The ditch is now cut into the side of the 216-5-
160' Ditch, which went to the 216 -5-160 Pond. ie S	 Ur ^ t ^ x

I*	 WHC(SPLANT)/9-12-92/03151A
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fd lam? 6>C	 afort^? as	 i ►:	 a east bmneli„ srz o> 't wiv<, 	 ox	 a3Aho .aa.,wz.;aw .«c...:x. ^..-..,..ter..«

#ntcj became contami
.

	nated m September 1953 and was covered in spring 1954 with 0.6 in

(2 ft) of clean soil.	 . No documented
source for the contamination has been found regarding the level of contamination. The unit
has been released from radiation zone status.

2.3.5.3 Trenches. Trenches are unlined excavations used for disposing mate rial from the
process facilities by infiltration into the subsurface. Quantities are usua

ll
y limited as

compared to cribs or ponds (Figure 2-127 0j. A
ll 

of the trenches are inactive and are

2.3.5.3.1 216-5-8 Trench. The inac tive 216-5-8 Trench is leeated-adjacent to the east
side of the 241-SX Tank Farm and has dimensions of 31 x 18 x 7.6 in 	 x 60 x 25 ft).

The trench was built in November 1951 and retired in February 1952. The trench
received ^ .<-k {}^^€;,^ L (2.6 x 10 gal) of unirradiatedti startup waste from
202-5 Building. The only inorganic waste cons tituent suspected in the waste was nitrate:

90	 137	 a 106n.. mrvn inni.,^—5^—„^^—	 The trench was
retired when the discharge of startup waste to the unit was completed. The trench was
deactivated by removing the aboveg round piping and backfilling the unit (WHC 1991a).

'^ - - l2{IInC{ "IeIE S , ^^	 L,1	 x	 ^t :3i1Fn'
.G?:	N:9/: 9^k 4i9.Y.t' .R.2.e^...:.. 3w a yu.YE:s ^Gra WwAKd^ia. LRw.i..il..a.....^n.....r.R:AY:

2.3.5.3.2 216-S-12 Trench. The inac tive 216-S-12 Trench is northeast of 202-5

WHC(SPLANT)/9-12-92/03151A

0

0

2-54



DOF/RL-91-60
Draft B

2
3
4
5
6
7
8
9
10

11

12

13

14
15

16
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18

19

The unit was constructed in July 1954 to receive approximately -?Fs;80A-G;11aL
(2&000 {?gal) of flush water containing ammonium nitrate from the 291-S Stack
Complex. The trench was retired when the flush of the 291-S-1 Stack was complete, also in
July 1954 (WHC 1991a). This t rench was deactivated by removing the above9ground piping
and then backfilling.	 197n^106°6r

 a^-90&r^he

2.3.5.3.3 216-S-14 Trench. The inactive 216-S-14 Trench is located
390 in 	 ft) south of .0 202-S Building and has dimensions of 31 x 2.4 x 1.8 in 	 x
8 x 6 ft)	 -2-144. s retic >l ^a c av r	 a	 11.ITTOT MN NOt "t is

20
	21	 The trench1951 and elas	 lieo^r^^' a np{̂ x, m December	 m $ ^tuaateE +a.." a m	 es	 s
	222	 in January 1952	 C 1991a The trench received	 §Aa;
	23	 AIN ontaminated (unirradiated ura nium) MIBK from the initial test runs in the

	

24	 202-5 Building. The unit was retired when discharge of MIBK was completed, and it was

	

25	 deactivated by removing the above»'ground piping and backfilling the area (WHC 1991a).

	

^. 26	 The unit was investigated with core drilling in February 1971. There was a strong odor of

	

27	 MIBK from the samples taken, but no radioactivity was found (WHC 1991a).
-± 28

29Fnplt►le£re)sesae^sacta£ea ^ttit1'13
C?'	 ^	 S	 YC.W. tC	 <. YC .C..^C	 ..PYQ tC

30
	31	 2.3.5.3.4 216-S-18 Trench. The inactive 216-5-18 Trench is located northeast of the

	

32	 241 SX Tank Farm}) The trench dimensions are 38 x 4.6 x 3 in 	 x 15 x
 ^YiCb bt'6	 /	 25R>: `C tl	 92b	 b` S`>`Y`L"Y G'	 f!E tl b i	 $	 '>' `^"i N	33	 loft). ^	 ^6rs ig` ^!	 gang til hra a ^n "s-- Tyg g"`etatet)^ 'T`haa£lilt ill! f$. ^ ¢â $ $3 ^f^$ "'Sb4^b	 ^^'^34 s x cc3^11 1

35 ass ^^u^9 ai #i'tQ ^`^r,..w3a^x^.mmaa^2..w.0>.ra.am^>S.w.,^^.,. .u.t
36

	37	 The trench was built and retired in October 1954. This trench was a steam cleaning pit

	

38	 for radioactively contaminated equipment and received vehicle decontamination waste.

	

39	 Research strongly suggests that solvents, and in particular chlorinated solvents, were used in

	

40	 the cleaning process. The trench, which was deactivated by backfilling, was retired in the

	

41	 same month that vehicle decontamination was complete (WHC 1991a).
42
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In October 1972, this trench was excavated and the radioactive objects found in the
trench were taken to the 200 West Dry Burial Ground for burial. The objects included some
2 cm. (3" piping, one lab sink, and approximately 1.5 nP (12 	 S k ,of soil.,,,	 Y
The unit was then released from radiation zone status.

2.3.6 Septic Tanks and Associated Drain Fields

^M.

WHC(SPLANT)/9-12-92/03151A
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2.3.7 Transfer Faeffifies, Diversion Boxes, and Pipefines

..a. va uivu vexes, j/ij/VUai J \ and ve.V F/1W (L 1L. LLLVJ G-1 ° , \

DOEIRL-91-60
Draft B
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20061

2
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26
27
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41

E.

I: •	 _

•\ •	 916aftqli Y. -

VaWe pits, whieh am eenerete strueture usually leeated within a tank fhan
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i
2

	

	 ,
ies

5	 Gentrel stmetams,
6	 a ....b.	 r- T valve or- weiriased te diveA , regulate waste fl
7	 dispasE4 sites.
8
9
10	 aggregate ama and have been essengal to the epefatien ef the 8 Plant GemplfflE, the 241,S
11
12
13	 under the HSFP. Radiation emissions frefa an eneasement (61W 216 W 25) is the e4y
14
'f5 pTeeess sewer lines) eenaM the fnaj	 9 and vary frem 3.8 te 76 em (I V2
X16	 to 30 in.) in diameter. The pipe eempesitien viffies fiem stainless steel, to steel, ee
17
T8	 ,
19	 used-
20lfl Eneasefnents are eenerete enelesufes designed te preteet buried pfeeess fines. The-
22	 eneasements vaFy in width depending en the number- ef lines eentained. The base peFtien i
23
24	 afe semetifnes provided fer eaek pmeess liae, and the lines afe raised ffem the efteasefa
25°
26	 fine ehannels te fenn a water- tight seal. A steel Feh-Areed eenerete uffer- pefflen,--of
T7- eneasefaefit lid, was then sealed in plaee te fefm a seeend water- tigM seal and fafther- pretee
28s the pmeess lines. Risef pipes were pfeyided to allow sampling ef the eneasement into-fier
2 	 for- eentmninatien that might result frem preeess fine leakage.
30
31	 Eneasements pfeteet multi* preeess fines fuerdng between 8, T-, and U Plants and the
32	 241 8,
33	 feffieved, as deseribed in the appReable waste management units.
34
35	 ,
36
'37	 ef a typieal eentfal straeture, divers,
38
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^	 w.aw	 mra^xxaa^

2.3.7.1 216-5-172 , Control Structure. The inactive 216-S-172 Control Structure is located
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rr'^` ^^••«a ^'^^1'd^C7tt^^^8,'^ae^I^I ^^`^^^°'^°1'lit« s

The unit operated from 1956 to 1976. The control box was built to dive rt the S Plant
EeftTlex-process vessel cooling water and steam condensate to the 216-S -160, Ditch.

2.3.7.2 2904S-160 Control Structu re. The inactive 2904-S-160 Control Structure is

The structure operated from 1954 until its closure in 1976. The unit was built to dive rt
process vessel cooling water and steam condensate from the S Pl ant Complex to 216-S-17
-M 216-5-6 j , or 216-S-16P Ponds (WHC 1991a). ^s nit s^t1 1 [

2.3.7.3 2904-S-170 Control Structure. The inactive 2904-5-170 Control Structure is
located southwest- wffl1ea of the 241-SX Tank Farmigere^-}4j. The structure is.ur«u ,S:a :«:
underground and made of reinforced concrete. The walls, floor, and roof are 25 cm (10 in.)
thick. It is approximately 4.9 x 1.5 x 33Y- m (16 x 5 x 11 ft). The structure extends
15 cm (6 in.) above grade and 2.9 m (9.5 ft) below grade. One meter (3 ft) of the weir's
south end is covered by the 2904-SA Sample Building. Piping includes one inlet and one
outlet pipe, both 76 cm (30 in.) diameter vitrified clay pipe (DOE/RL 1992 . This structure
contains low-level contaminated concrete and piping. The quantity of contaminated waste
has not been determined.
and less than :7 ffiWh teW peneftefing md nenpeneftuft radiation pftsent ElAqIG 1991a).

appmmimately 61 efa (24 in.) above grade. Thefe is fie vegeta#ea at the unit, %4&h
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L1.2Y.Se	 eRCH6ildn^Fm`EKG("YS:^CXiYLA^';::^VNrom"M'95SDTlR^J^`LY.^.vA"S:"..

2.3.7.4 29045-171 Control Structure. The inactive 2904-5-171 Control Structure is
located seuthwest of the 241-SX Tank Farm. It is a below grade reinforced
concrete structure roughly 2.6 x 4.0 x 3 m (8.4 x 13 x 10 ft). The walls and roof are 25 cm
(10 in.) thick and the floor is 30 cm (12 in.) thick. The unit extends 15 cm (6 in.) above
grade and 2.9 m (9.5 ft) below grade. Float we lls are attached vertica

ll
y to the north and

south outside walls. The float wells are 41 cm (16 in.) diameter metal pipes centered in
71 cm (28 in.) square concrete columns. Piping includes a 46 cm (18 in.) diameter vit rified
clay inlet pipe and a 46 cm (18 in.) diameter galvanized corrugated metal outlet pipe
(DOE/RL 1992§§,.

The am is eneireled by a Rght eheift bartieade, is	 bothand	 marked with	 sarfiwe and

2.3.7.5 240-S-151 Diversion Box. The inactive 240-S-151 Diversion Box is located north
of the 202-5 Building-(Figure4-14).

The unit was started in 1950 and elesed	 W. March 1987. This
diversion box was used for transfer of low	 and high-level mixed waste solution from
processing and decontamination operations.

The unit has been isolated and weather covered (DOE/RL
1992.

WHC(SPLANI)/9-11-92/03151A
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1	 The 240-S-151 Diversion Box was the main diversion box for the S Pl ant Complex.
2	 Wastes were transferred to the 216-S-172 Control Structure that diverted wastes to the 216-
3	 S-16P Ditch, the 216-S-16g and 216-S-17 Ponds, and the 216-5-5 and 216-S-6 Cribs. The
4	 240-S-151 Diversion Box also transferred low- and high-level mixed waste to the 216-5-7,
5	 216-5-9, and 216-5-23 Cribs, and the 240-S-152 and 241-S-151 Diversion Boxes, and
6	 interacted with the 241-U-153 Diversion Box. This structure drained to the 240-S-302 Catch
7	 Tank.

9

11	 2.3.7.6 240-S-152 Diversion Box. The inactive 240-S-152 Diversion Box is located north
12 of the 202-5 Building and the 240-S-151 Diversion Box-igure444).
13

14:	 The box was activated in 1977 and elesedi^	 "t in 1980. This unit was used..: ' : ^^^^,
15	 for the transfer of high-level waste solu tion from processing and decontamination operations.
16	 It also received uranyl nitrate hexahydrate from the 240-S-151 Diversion Box and transferred
17 it to the 205-S Chemical Makeup Building.
18	 plant eperMiens.—This unit has been isolated and covered (WHC 1991a). 4449 unit-is
19 ineluded in the Hanford RGRA Rregfafn.
20

21	 ATÔ 	 t i tYl
22

23	 2.3.7.7 241-S-151 Diversion Box. The active 241-5-151 Diversion Box is located northeast
24 of the 241-SX Tank Farm. It is a reinforced concrete structure with
25 dimensions of 17 x 3 x 5 m (56 x 10 x 17 ft). The diversion box tr ansfers low lie and
26 high-level mixed waste solu tions from processing and decontamination operations. Quan"es
27	 The unit interconnects the 240-S-151
28 and 241-SX-151 Diversion Boxes, and the 241-5 Tank Farm (WHC 1991a).
29,

30	 1M=The 241-S-151 Diversion Box received low W
31	 and high-level mixed waste from the 240-S-151 Diversion Box. The waste was transferred
32	 to the 216-5-1 and -2 Cribs, the 241-SX-151 and -152 Diversion Boxes, the 241-S Tank
33 Farm, and the 244-5 Receiver Tank and interacts with the 241-U-151 and 241-UX-154
34 Diversion Boxes. This unit was drained to the 241-S-302A and 241-S-302B Catch Tanks.
35

36	 There are three-ffiffiqAlmown releases at this unit: UPR-200-W-20, UPR-200-W-51,
37	 UPR-200-W-82 (WHC 19910 and possibly ene	 ffiiskwieal
38	 . These releases are described in Section 	 10 and afe suffifn
39 belew.

40
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1
2 Z (1,099 €t?) tFsend-the bo3E. The fiatu c e°
3
4
5 iiwelyed	 *he, and	 leakage fiefn
6 diversion bey	 The leakage eevered a nafmw stFip ef gmu_a south e f the diversien 1

7 aeress !M Street 	 Am 90	 A) beyend	 fenee. Thereand	 in (300	 the area	 weFe urAmewn
8
9 •1	 ,

10 ba4dezer-OA91E 1991a	 unnamed .....1.,......a release has an ..1.. est :a,...«	 1

11 d_!ie° tier but is A_«_.1 September- 15, 1958 . R is )!My that his was the safne ine dent
12

13
14 fteffie. TWs was deteeted 	 January 15,on
15

16
^- 17 2.3.7.8 241-S-152 Diversion Box. The inac tive 241-S-152 Diversion Box is located 30M. m
r-, 18 (90 ft) northwest of the 241-SY-102	 Tank and east of 242-S Evaporator

19 (F efe 2-14).
20

21 The box was placed in service in 1977 and taken out of service in November 1980.
22 This unit was used for transfer of high-level mixed waste solu tions from processing and
23 decontamination operations. The 241-S-152 Diversion Box received high-level mixed waste
24 from the 241-S and 241-SX Tank Farms and transferred it to the 242-5 Evaporator for
25 separation.	 Veliames were .	 .,..

1RD1V R^R« able ^	 .a:	 «,	 e ffie .a«	 rad 	 OWIIG 1991a)
^y 26 This unit has been isolated and covered	 .

27

28 A'^I^S1Gl{^^d^^^ i^^'S471u`1$t ^tF ^n^
e^"'r

30 2.3.7.9 241-SX-151 Diversion Box. The inactive 241-SX-151 Diversion Box is located east
31 of the 241-SX Tank Farm-(F̂ 	. This unit interconnects with the 241-S-151 and
32 241-SX-152 Diversion Boxes, and the 241-SX Tank Farm.
33
34 The box was placed in service in 1954 and elesed-.',̂ b	October 1983.
35 The unit was used for transfer of high-level mixed waste solu tions from processing and
36 decontamination operations.	 .
37 The 241-SX-151 Diversion Box received high-level mixed waste from the 241-S-151
38 Diversion Box and transferred it to the 241-SX Tank Farm. This structure drained to the
39 241-SX-302 Catch Tank. This unit has been isolated and covered (WHC 1991a).
40

41
_

42
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Mtheugh na fadienuelides afe euffently identified as being pfesent at this unit, tW

6versieft box is suspeeted to have been used te trmsfer Wgh level waste. TWs UP& is

H
2.3.7.10 241-SX-152 Diversion Box. The inactive 241-SX-152 Diversion Box is located
northeast of the 241-SX Tank Farm-ftaFe444). This unit interconnects with the
241-SX-151 and 241-U-151 Diversion Boxes, and the 241-SX Tank Farm.

9	 This unit was placed in service in 1954 and retired in May 1981 and was used to
10	 transfer high-level mixed waste solutions from processing and decontamination operations.
11	 . The 241-SX-152 Diversion
12	 Box received high-level mixed waste from the 241-90-151 Diversion BoxT	transferred
13	 it to the 241-SX Tank Farm and 244 a Reee:yer m....i_ and inte..,....,.a with the 241 U 151 an

14 241 UN 1 5" T yer- en Bexe- This unit drained to the 241-SX-302 Catch Tank. The unit
15	 has been covered and isolated.
1°6

JJ7_	 Although ne radienuelides are euffeady idenfified as being pr-esei# at this unit, thi

18	 diyersien bex was used to transfer high l&M waae. T-b-is unit is ineluded ift the lfarkfia
lt3 - RGRA Pregmm.
2,0'

21	 ^i111ii re1E a$'W" ^rex flSC^4IaYe$TE 1tt tlfi4 iiltlt"
<C.J. P JYW P r.Ji!! P O J A.SO.!4/.4 P!$ > AfviA,!<	 WR$/A.WnP.3v. blMP.vx.N.2$.O n TI

22

23.5 2.3.7.11 241-S-A Valve Pit. The 241-S-A Valve Pit is an active" " 5 "€aeiliE}R-bv, tsfh^s1a11a^erte
24z^tstarted in 1952 and located between 241-S-101 and 241-S-102 Sh71 Tanks
2}	(Figure -2 14). The unit housed valve controls for transfers of waste solu tions from
26, processing and decontamination opera tions.
27a r>$.p
^ — This unit can drain to either	

rib'ŷ L'^^^3' eW»..ar DTI^'w^.W^^^V^:P,o•..W:^:wn^ro. y

2$"
,
 (WHC 1991a).

29:

30
31

32

33	 q ?la^fIITeteasesard 6asitaxf1 Etu§>
34

35	 2.3.7.12  241-S-B Valve Pit. The 241-S-B Valve Pit is an active faeilitir	 $ " ffiin
36	 Wstarted in 1952, and located between the 241-S-101 and 241-S-102 n	 Tanks
37	 (Figure 2-14). The unit housed valve controls for transfers of waste solutions from
38	 processing and decontamination operations.
39 plant-eperatiens. This valve pit can drain to either a BST-AffiNfif r l t 'ar SST ;3 ig s e1
40 W(WHC 1991a).
41
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3
4
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7
8
9
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13

2.3.7.13 241-S-C Valve Pit. The 241-S-C Valve Pit is an active waste ^^R^ , 	 unit
.gip. w.	 YnV`^m"fl:

located between	 241-S-107 and 241-S-108 T # , S k Tanks fFigem 2 14). This pit was
placed in service in 1952. This unit housed valve controls for transfers of waste solutions
from processing and decontamination operations.
eperadens—This unit can drain to either aO	 V	 r

zcam.,AW^	 D	 x	 .

(WHC 1991a).

. 14

15
xr".. wy ^•aq^.ar	 m. vas	 °::.	 EE<-

Sr..AYkti	 ARV.u:	 lY.d.•&:^	 fe. ufiia`h	 d.K	 <.x::ka:F

- 17

18 2.3 .7.14 241-S-D Valve Pit. The 241-S-D Valve Pit is an active waste^ eitnit
19 located between 241-5-107 and 241-S -108	 ;;.	 1( Tanks (Figure 2 14). This pit became
20 active in 1952. The unit housed valve controls for tr ansfers of waste solutions from
21 processing and decontamination operations. The pit can drain to either a 11t

F22 s1f	 (WHC 1991a).or SST-sJ e
23
24

25

26

27 xwmm vxa, ..	 xrexxxxx.	 s yi .•,.y xv 	 x7'>.xxro

^Ktt ,^A^,t tMc=Ar:r:fIWI ^at^e^ x^xS ^a.!
28

29 ^	 ev<2.3.7.15 241-SX-A Valve Pit. The 241-SX-A Valve Pit is an active waste i 7t	 MEMO unit.	 x , aa..^axristtu
30 o	 E..^g.., .	 . ^,

located between the 241-SX-105 and -i94^; eye	 Y	 ^ 2Tanks of the 241-SX
31 Tank Farm-gigue-2-14). This unit is assumed to have been ac tivated in 1954 and
32 deactivated in 1980, but is considered active as defined by RCRA. This unit housed valve
33 controls for transfers of waste solu tions from processing and decontamination operations.
34

35

36 Farm in whieh Ws unit is hxmW (MIG 1991a).
37

39

40 2.3.7.16 241-SX-B Valve Pit. The 241 -SX-B Valve Pit is an active it-' `'^ ;^s ^:
41

.	 .,.
Mglocated between the 241-SX-105 and 	 -104 MWIMI Tanks of the 241-SX Tank

42 Farm-ff4gere-244). This unit is assumed to have been ac tivated in 1954 and deactivated in

WHC(SPLANl)/9-11-92/03151A
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1	 1980, but is considered active as defined by RCRA. This unit housed valve controls for
2	 transfers of waste solutions from processing and decontamination operations.
3

4

5

6

7?,x.?3x
8

9	 2.3.7.17 241-SY-A Valve P t ye a	 . The 241-SY-A Valve	 s an
x>m	 ..y...	

..:A:R.	 Sd. R	 ZkS:H.m>:.m 3

10 active waste I1 ag & unit located south of and between the 241-SY-101 and 241-SY-102
11	 O#M' m Tanks in the 241-SY Tank Farm	 4. This	 ;Y became43
12	 active in 1977. This unit housed valve controls for transfers of waste solutions from
13	 processing and decontamination operations.
14^

15

16'

L7,

18
j^^^```^^{̂.I``^e'F' 	{{f}. H"b'Po	 i<'	 ,+' yy.". >̂s"pYgY,yn̂ky $ Y T^ YpR^^` ' yj`	 'xYC:^,:4x^{y

o	 J:fOTtl^+A :,:wlrcnvk ^v.`<'^e^.w^w^nae.^v...x.1N, .d'4.,Vn^a^^gi^µ^
19

20	 2.3.7.18 241-SY-B -.-w	
r x .	 rfi<'v , n .t-::: s ...... <' o The 241-SY-B . — t D) ;^SCS^d*t Aois an

21 active waste%11^^ unit located south of and in between241-SY-101 and
22 241-SY-102  in the 241-SY Tank Farm e 4-14). This pit-t 1Yex^iti
23: # tbecame active in 1977 The unit housed valve controls for transfers of waste solu tions
24, from processing and decontamination operations.
25

26•

27^

2$

293	nunplttned releasesaxt4 associnit t1t111zu•	 ):`. ...2...n ...n.......S.S.9. C:.x:9G` x Y 	 y...w.n:... .n.xA.R' 	 rk R3 nxK kx.xl.xnt..
30

31

32	 2.3.8 Basins

33

34	 Retention basins were used for intermi ttent storage of liquid waste before it was
35	 transferred to ponds, ditches, or cribs. There are two retention basins 	 go.

36	 ^} ^ saw
a}y( q^̂ 	 ^	

jN
^ xm

b..^R.n.rt3 Y..ktxR^.;R^tjn'R^^
37 s 	 2 IR	 toMMM,
38	 fetenden-basin.

39

40	 2.3.8.1 207-5 Retention Basin. The 207-S Reten tion Basin, also referred to as the 202-S
41	 Building Retention Basin, 's-<"a concrete structure with a volume of 3.20
42 22^G),	 L (850,000 gal) and a surface area of approximately 430 m2 (4,600 ft2)
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The basin dimensions are 40 x 40 x 2 m (130 x 130 x 8 ft). The walls of the
concrete structure are approximately 25 cm (10 in.) thick and the floor is 20 cm (8 in.) thick.
The system includes approximately 610 in (2,000 ft) of 61 cm (24 in.) diameter vit rified etav

The basin received low-level ``god astes such as process cooling water and steam
condensate from the 202-5 Building from October 1951 through April 1954. The wastes
were then discharged to the 216-5-17 or 216-S-Ig Ponds.

There are three unplanned releases;Iff
associated with the unit due to leaks in process vessel coils in the 202-S Building. These
leaks released radioactivity into the basin from late 1952 until spring 1954 and are discussed
in Section 2.3.10. The site unit is - , a a the * 9F

2.3.8.2 207-SL Retention Basin. The 207-SL Retention Basin, located app roximately 61 m
(200 ft) east of the 222-5 Laboratory, is also referred to as 222-S Laboratory Retention

The basin is currently operational and has received wastes since February 1952. Until
1954, the unit received low-level wastes such as ventilation cooling water and miscellaneous
wastes from laboratory hoods and sinks in the 222-S Laboratory. These wastes were then
discharged to the 216-5-19 Pond. The basin was inactive from Decem ber 1954 to October
1955 due to exceedances in radioactivity levels. The basin new Feeeives similar wastes as i
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2.3.9 Burial Sites

There are two solid waste burial n^'a in the S Plant Aggregate Area. OW
I^ WIN SAT& MKI

2.3.9.1 218-W-7 Burial Ground. The inac tive 218-W-7 Burial Ground is located near the
/C:_..m 2 X 4)	 § . ':.coy. wA	 Ya... 53oL' .`.222-5 Laboratory ,_ _o___ _ .._,.^'^,$ 	>: u.; has made of carbon steel with one

coat of hot coal tar enamel, is 4.3 m (14 ft) deep, and rests on a 0.3 m (1 ft) concrete
foundation . . The unit has a dome and vent structure that extends 3.2 m (11 ft)
to the surface ^ I tal0 exit	 z	 zz )t a€ au c► ar	 s ss

It received a volume
of approximately 160 e I
	

laboratory and

sample waste from the 22:
ioag^vo

2.3.9.2 218-W-9 Burial Ground. The inac tive 218-W-9 Burial Ground is located directly
east of the 241-SX Tank Farm. The burial ground is designated by four corner
posts encompassing an area of 41.8 x 297 m (137 x 975 ft) and received 490 a (648-yd'
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10 1 of waste. There is no available information on the actual size of the burial
ground (DOE/RL 1992.

The unit was interim stabilized in 1991 with
sand and gravel. The surface is approximately 0.46 m (1.5 ft) above grade. There are no
vents or vegetation in this area.

^mm: :^..rr wavme.. A`^^'0 M"n 	 ten.,	 rsmx

Ama. Disehafges of steam eandensate 
to 

the sail eeluma de eeeur- at several leeadens along

units. 

Ne new potential waste management units have been identified in the 8 Plant AggFegate
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2.4 WASTE GENERATING PROCESSES

This section describes the feed preparation, solvent extraction, solvent recovery , and
waste treatment and disposal process that occurred at the S Plant Complex from 1951 to
1967. Table 2-7 summarizes the available information concerning the waste streams
produced within the aggregate area. The chemicals or radionuc

li
des that are known or

suspected to be present in the S Pl ant Aggregate Area waste streams are listed in Table 2-8;
Table 2-9 lists the chemicals used in the 222-S Laborato ry; and Table 2-10 

li
sts

radionuclides, organic and inorganic chemicals disposed at S Plant Aggregate Area waste
management units. These lists have been compiled from inventory data, sampling data, and
process descriptions.

2.4.1 REDOX Process Overview

As part of the mission at the Hanford Site, several processes were developed to
separate uranium, plutonium, and their fission products from irradiated uraniumAugs- . -
In 1951, the REDOX process replaced the exis ting bismuth phosphate process because of
lower costs, improved #freughgut— i 	 and enhanced recovery of uranium and plutonium.
The REDOX process, used between 1951 and 1967, was a solvent-extraction process that
extracted plutonium and uranium from dissolved fuel into a MIBK solvent (DOE 1987).
This process was carried out in the 202-S Building where irradiated uranium fts-

M.
:tWlrorn the 100 Area were #eated-b

Q , resulting in numerous waste streams
and relatively pure product streams. The slightly acidic waste streams contained fission
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1	 products and large quantities of aluminum nitrate that were used to promote the extraction of

	

2	 plutonium and uranium (DOE 1987) in the REDOX process. The wastes were neutralized

	

3	 and stored in tanks, or disposed in cribs, trenches, ditches, or ponds that leached wastes

	

4	 directly into the soil column. Product streams were directed to other processing faci lities.

	

5	 The REDOX process was designed to recover at least 98% of the uranium and plutonium

	

6	 from the irradiated slogs-W. With the exception of the feed preparation and dissolution

	

7	 processes, which operated in batch, the REDOX process was continuous.
8

	9	 The solvent-extraction process was based on the preferential distribution of uranyl

	

10	 nitrate and the nitrates of plutonium between an aqueous phase and an immiscible organic

	

11	 phase. This process is described in greater detail below; however, the descriptions genera
ll

y

	

12	 exclude mention of water or water vapor that was present in many of the process streams.
13

	14	 3:44--̂ ` K *Feed Preparation
15

	16	 The first step in the REDOX process involved preparing the uranium slugs t(
17(brought from the 100 Area reactor# by rail) for processing. WIroducts

	

18	 resulting from the fission of uranium and plutonium were a function of the time of

	

19	 disinteg aEien dM' J7 d subsequent 'cooling." The 'coo ling" period ranged from 40 toY.	
M	 V

	

,(_: 20	 90 days and allowed the short-lived (half-life less than 1 day) radioactive isotopes in the
	21	 uranium slugs to decay to negligible radioactivity levels. Approximately 100 sho rt-lived

	

22	 radioactive isotopes, or fission products, were present in irradiated uranium du ring

	

23	 "cooling." About 20 of the short-lived fission products had yields above 1 %. Longer-lived

	

24	 fission products that may have been present in the process streams (in approximate order of

	

25	 abundance) included various isotopes of americium, curium, neptunium, ruthenium, rhodium,

	

26	 .	 zirconium, niobium, cerium, praseodymium, krypton, strontium, yttrium, cesium, te
ll

urium,

	

27	 barium, lanthanum, neodymium, and promethium. Impurities found in the uranium metal

	

28	 that may have been present in sma
ll

 quantities throughout the separation process included

	

A 29	 carbon, nitrogen, iron, silicon, and trace quantities of cobalt, zinc, potassium, copper,

	

30	 aluminum, cadmium, and boron.
31

	32	 The irradiated uranium slugs were removed from their aluminum alloy jackets

	

33	 (aluminum, silicon, tin, iron, copper and trace magnesium, manganese, and titanium) by

	

34	 immersion in a solu tion of ft^'})'C§ @ONaORJ and sodium nitrate (NaNOO. This

	

35	 process produced an aqueous coating waste stream, containing sodium aluminate (NaA1O2),

	

36	 i^jWWJ1W NO , NaNO3, NaOH, sodium metasilicate (Na2SiO3), and sma
ll

 amounts

	

37	 of uranium, plutonium, and fission products. This stream was directed to the 241-S Tank

	

38	 Farm. Aluminum oxide (Al2O3) rosily ffhave precipitated if the ratio of NaOH to

	

39	 aluminum was low. Ammonia (NH3) and hydrogen (H,) gases were also emitted.
40

41	 After the uranium slugs were removed from their jackets, they were rinsed in	 C

	

9

42	 WJ HNOj) to remove residual alkalinity. The rinse water, containing small amounts of
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uranium and plutonium, was also directed to 241 -5 Tank Farm. The uranium slugs were
then dissolved in HNO3 , creating a metal solution containing primarily uranyl nitrate
(UO2(NO3)2) and oxidized plutonium (M or M as soluble nitrates. Uranyl nitrate
crystallizes as UO2(NO3)2.6H2O or uranyl nitrate hexahydrate), so the dissolved metal may
occasionally be referenced as umayl nitrate hexahydrate solution. The off-gases, primarily
nitrogen dioxide (NO2) and nitrous oxide (NO) with lesser amounts of HNO3 and water,
were put through a condenser, where the ID1% and water were condensed and returned to
the dissolver tank. The returning condensate served to scrub NO2 and NO from the exiting
gaseous phase. The remaining gaseous effluent that was not condensed or scrubbed was
passed through a "silver reactor" to capture the toxic volatile radioisotope of iodine (1311) by
reaction with silver nitrate (AgNO3) forming silver iodide (AgI) . Off-gas from the "silver
reactor" was passed through fiberglass filters to remove radioactive particulate and was then
discharged to the atmosphere through the 291-5 Stack Complex.

The metal remaining in the dissolver tank solution was next treated with sodium
dichromate (Na2Cr2O7) to oxidize the plutonium to the VI valence state (the uranium already
existed in this state as uranyl nitrate). Concurrently, the fission product of ruthenium was
oxidized with potassium permanganate (KMnO4) to form the volatile, ruthenium tetroxide
(RuO4), that was removed by sparging with air. The off-gas was scrubbed with caustic,
resulting in the formation of 	 .^	 tra2RuO4). The scrubber bottoms
were disposed with other wastes in the 241 -S Tank Farm. The ruthenium was removed
because it was the primary contaminant in purified plutonium and uranium streams.

The manganese dioxide (MnO2), precipitated from the reduction of KMnO4 with
Chromic nitrate (Cr(NO3) 3), and a filter aid (an activated clay containing mostly si licon
dioxide [SiO2] and Al2O3), carried away the adsorbed fission products of zirconium and
niobium and was separated from solution by centrifugation. The centrifugation cake was
dissolved with a ferrous sulfamate (Fe(NH2SO3)2)/HNO3 solution and was slurried and
pumped to the 241-5 Tank Farm. This dissolved cake contained inorganic ions (zSO3,
NOR3 , Fe+++ Mn++) and sma

ll
 quantities of uranium and plutonium.

The metal solution (containing uranium, plutonium, Na2Cr2O7, HNO3 , and potassium
dichromate [K2Cr2O7]) was adjusted to an acid-deficient state by addition of NaOH; this
ensured neutralization of the solution when it contacted acidified

MMK) in the subsequent process.

The metal solution then went through several solvent -extraction cycles, as necessary , to
achieve the desired uranium and plutonium pu rity. These solvent-extraction cycles resulted
in three aqueous phases containing essentia

ll
y all the plutonium, all the uranium, and the bulk

of the fission products.

0
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1 Waste streams generated by the feed prepara tion process include both gaseous and
2 liquid/solid wastes. An off-gas stream containing radioactive iodine (1311) was generated by
3 the dissolvers, treated in the "silver reactor" to remove the radioac tive iodine, filtered

4 through fiberglass filters (Filters A-4, B-4, and C-4) to remove particulate, and discharged to
5 the atmosphere through the 291-S Stack Complex. Off-gases were also produced at the
6 oxidizer. These gases, which contained radioac tive ruthenium, were put through a ruthenium
7 scrubber to remove the ruthenium, filtered through the 7-1 Fi berglass Filter to remove
8 particulate, and discharged to the atmosphere through the 291-S Stack Complex. The
9 gaseous wastes discharged to the atmosphere contained essentia

ll
y no radioactive particulate

10 matter or ruthenium and little radioiodine. Volatile radioisotopes of xenon and krypton may
11 also have been present.
12

13 Liquid and slurry wastes generated by the feed preparation process included the coating
14 removal solution, the acid flush from the dissolvers, the dissolved or slurried centrifuge

15 cake, and the ruthenium scrubber solu tion. All of these waste s treams were considered to be
- 16 high-level radioactive wastes and, with the exception of the ruthenium scrubber solu tion, a

ll

17 were sent to the 241-S Tank Farm via the 240-S and 241-S Diversion Boxes. The ruthenium
18 scrubber solution was sent to the neutralizer one or two times a week, where it was used to
19 help adjust the acid deficiency of the metals solu tion.
20

21'
22

Waste management units that received process wastes included:

23 •	 241-5 Tank Farm24

25 •	 291-S Stack Complex$
26

27
0 28

29

30 2:44-̂ 	 First Extraction Cycle
31

32 In the first extraction cycle, the metal solu tion was contacted with acidi fied 1VIIBK and
33 aqueous ate (Ai(NO3)3); the uranium and plutonium were extracted into the
34 organic phase while the fission products remained in the aqueous phase. The Al(NO 3)3 , a
35 salting agent, reduced the aqueous solubi lity of the uranium and plutonium nitrates by
36 increasing the nitrate concentration in the aqueous phase. Less than 0.2% of the plutonium,
37 and more than 99% of the fission products, remained in the aqueous stream. This aqueous
38 stream contained the wastes from the extraction cycle, and was subjected to further
39 processing before disposal (see Sec tion4-^^).
40
41 The organic phase was then directed to a column where the s tream was contacted with
42 ferrous sulfamate reducing the plutonium to the III valence state; the plutonium (III)
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1	 partitioned into the aqueous phase containing Al(NO 3)3 while the uranium remained in the
2	 organic phase. The aqueous phase was scrubbed with additional acidified MIBK to remove
3	 residual uranium. The aqueous plutonium solution was directed to the Second and Third
4	 Plutonium Cycles, as necessary.

6	 In a third column, the remaining organic phase was contacted with a new aqueous
7	 phase (not containing the Al(NO 3)3) where the uranium partitioned into the aqueous phase.
8	 The aqueous product stream was stripped to remove any dissolved MIRK and adjusted to be
9	 acid deficient. The aqueous uranium solution was directed to the Second and Third Uranium
10	 Cycles, as necessary.
11
12	 The primary waste stream generated by the first extraction cycle was an aqueous
13	 stream containing fission products from the dissolved uranium slug 0,M 

,IS trear
14	 This stream was sent to the waste concentrator (discussed in Sections 	 ) for

15	 further treatment prior to disposal. Spent solvent from the separation process contained
-'16	 small amounts of uranium, plutonium, and fission products and was routed to the solvent

17	 treatment system (discussed in Section; 	 for purification prior to being recycled
18	 into the extraction process.

`19
r20	 The aqueous uranium stream produced by the first extraction cycle was steam stripped,
21	 resulting in a gaseous stream with traces of MIBK; and then concentrated, resulting in an
'22	 air/water vapor stream with (potentially) small amounts of uranium.
,23
24	 Both of these streams were routed to the condensate stripper, as described in
25 Sections aMr .
26

427 3:4:,4-g	 -. Second and Third Plutonium Cycles
'"28
M	 If needed, the aqueous plutonium-rich stream from the first extraction was passed
30	 through additional cycles (similar to those described above) to achieve the desired purity.
31	 Prior to any additional plutonium purification cycles, the aqueous plutonium (III) was again
32	 oxidized with Na2Cr2O7 to the IV or VI valence states to permit the solvent extraction
33	 process to proceed. The purified plutonium stream was then directed to a final isolation
34	 process in 231-5 or 234-5 Buildings. The plutonium production rate is still classified. The
35	 final plutonium product was a plutonium nitrate solution containing approximately 10 gfams
36	 of plutonium and 400 to 600 gfatns of free nitric acid per liter. The uranium impurity in the
37	 plutonium product stream was estimated at 0.1 weight percent of the plutonium metal. Other
38	 impurities in the plutonium stream were expected to be aluminum and iron at 30,000 and
39 10,000 pin J parts of plutonium, respectively.
40
41	 The primary waste streams generated by the second and third plutonium cycles were an
42	 aqueous stream containing impurities from the plutonium stream produced in the first
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1	 extraction cycle and spent solvent, also containing trace impurities from the plutonium
2	 stream. The aqueous stream was directed to the waste concentrator (described in Section
3	 2:4.4- :IMF) and the spent solvent was directed to the solvent recovery system (described in
4	 Section 2 46 $ ' ). In addition, the plutonium product stream is concentrated prior to
5	 shipping. Water vapor produced during this process is sent to the condensate stripper
6	 (described in Section. ,	

s	 .
7
8 All of the waste streams generated during the second and third plutonium cycles
9 received further treatment p rior to disposal; therefore, no waste management units received

10 wastes directly from this process.
11

12 2-.4.3 fQ0	 Second and Third Uranium Cycles. If needed, the aqueous uranium-rich
13 stream from the rust extraction was passed through additional cycles (similar to those
14 described above) to achieve the desired purity. The purified uranium stream was then
15 directed to the Uranium Conversion Plant (224-U Building) where the uranyl nitrate was
16 calcinated to uranium trioxide (UO 3) for shipment off site. The uranium production was
17 designed for approximately 2,300 kg (2.5 sho rt tons) per day, assuming an 80% operating
18 efficiency. The uranium product s tream was a solution containing approximately 1,004

F 19 grams of uranyl nitrate hexahydrate per liter; the plutonium impurity in the uranium Stream
r 20 was expected to be approximately 10 	 ; V. Other

21 impurities in the uranium stream were expected to be HNO3, sodium, aluminum, and iron at
22 10,000, 400, 600, and 150	 ,	 .^k-respectively.
23

,

24 Waste streams generated by the second and third uranium cycles are very similar to
° 25 those produced by the second and third plutonium cycles. Aqueous wastes were directed to

26 the waste concentrator (described in Section2 4-F') and spent solvent was directed to
27 the solvent recovery system (described in Section 2 4Y"'^). In addition, the aqueous
28 uranium product stream was steam stripped prior to final shipment. This produced a gaseous
29 stream containing water vapor and MIBK, which was routed to the condensate stripper
30 (described in Section 24.-7-g 	 ).
31

32 All of the waste streams generated during the second and third uranium cycles received
33 further treatment prior to disposal; therefore, no waste management units received wastes
34 directly from this process.
35

36 Mr&'..<.y	 Solvent Recovery
37

38 Spent MlBK from the extraction cycles was directed to a scrubber where a sodium
39 carbonate (Na2CO3) solution was used to remove the bulk of the fission products and residual
40 plutonium and uranium present in the solvent. The MIBK was then fed to a column where,
41 by distillation and contact with caustic, further removal of plutonium, uranium, and fission
42 products was achieved and any organic impurities such as methyl isopropyl diketone or
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i	 organic acids (from decomposition of MIBK) were removed. Additional treatments may
2	 have been used as necessary to remove solvent impu rities such as methyl isobutyl carbinol.
3	 Make-up MIBK and acid were added to the purified recycle stream for further use in the
4	 extractions.
5
6	 Waste streams generated by the solvent treatment process included an aqueous stream
7	 containing plutonium, uranium, and fission product impurities from the spent MMK and an
8	 aqueous stream with trace impu rities from the distillation of the cleaned M1EK. The first of
9	 these streams had higher concentrations of radioactive elements than the second stream and
10	 was directed to the waste concentrator (desc ribed in Section 4.- - ^X) for further
11	 treatment prior to disposal. The second stream was very dilute and was disposed in the 276-
12	 S Crib. The waste management unit that received wastes from the solvent recove ry was the
13	 276-S Crib.
14

ri5 2:4.7--	 6 Waste Treatment and Disposal. Genera
ll

y, waste treatment was intended to
16	 treat and segregate aqueous wastes according to their radioactivities and to recover MIBK.
17	 Liquid wastes that contained appreciable quantities of radioactive materials (such as aqueous
`18	 fission product wastes from the extrac tion, zirconium and niobium scavenging, aluminum
19	 jacket removal, and solvent recovery cycles) were concentrated to the highest practicable
2Q	 Al(NO3)3 content in a waste concentrator, blended with wastes from the ruthenium scrubber
l^I	 and from the 2	 ratory-(22^j, neutralized with caus tic to convert the Al(NO3)3 to
22 NaAlO2 to minimize corrosion problems, and stored in the 241 -S Tank Farm. Wastes were
23	 routed to the tanks via the 240-S and 241-S Diversion Boxes. The underground storage tanks
24	 operated as a cascade system with successive overflow tanks containing less contaminated
25	 wastes than upstream tanks.
26

27	 Condensate from the waste concentrator and condensate from the uranium and
28' plutonium concentrators contained very low levels of radioac tive wastes. These streams were
2	 combined and put through a condensate stripper to remove residual MIBK, which was

0	 returned to the solvent recovery process. The aqueous product stream was evaporated to the
31	 extent possible and disposed as low -radioactive waste in the 216-5 Cribs. Residuals from the
32	 condensate stripper were returned to the waste concentrator. Other 

li
quid wastes that

33	 contained only trace quantities of radioactive materials such as floor drain wastes were also
34	 disposed in cribs.
35

36	 Off-specification products were recycled to the process or to parallel columns designed
37	 specifically for purifying off-specification products. The 222-S Laboratory generated
38	 relatively sma

ll
 quantities of waste, most of which was directed to underg round storage

39	 tanks. Sanitary wastes were directed to septic tanks with tile fields.
40

41	 In addition to the gaseous wastes generated by the feed preparation process (as
42	 discussed in Section -4t, gaseous waste streams were also generated from the

sm...
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1	 202-5 Building ventilating system and the 202-S Building equipment vent headers. The

	

2	 ventilating system air was passed through s and and gravel filter to remove particulate

	

3	 material and then was discharged to the atmosphere through the 291-S Stack Complex. Air

	

4	 or inert gas from the equipment vent headers was passed through fiberglass filters (Filters J-

	

5	 3, J-4, and/or J-5) before it was also discharged to the 291-S Stack Complex. The stack

	

6	 gases may have included sma
ll

 quantities of xenon and krypton.
7

	8	 Chemical sewers drained all-ne 	 " .^xegelated ,M'4@,a,^ctld portions of the buildings (such

	

9	 as operating galleries, service areas, and aqueous make-up) and flowed directly to a pond

	

10	 1,070 in 	 ft) southwest of	 202-5 Building. Process sewers received water and
	11	 steam condensate from process equipment jackets and coils. This water should not have been

	

12	 contaminated and was directed to the 207-S Retention Basin prior to discharge to the pond to

	

13	 ensure any leakage of radionuclides from process equipment was within acceptable limits

	

14	 (1.4 iE 10-4	 . The water

	

15	 in the pond was disposed through evaporation and seepage into the soil column.
16

	17	 Organic wastes from the laboratory or other buildings were decontaminated and treated

	

_r 18	 with aqueous solutions in the laboratory where they were produced. The organic liquids

	

19	 were transported to a designated site for burial.
20

	21	 Dry laboratory wastes (absorbent tissues, wood, metal pa rts, etc.) with low

	

22	 radioactivity were placed in quart cardboard containers which in turn were placed in larger

	

23	 cardboard cartons. When the radioactivity of the ca rton reached tolerance, the carton was

	

24	 sealed and transported to the 200 West Area bpprial giround. Highly contaminated d ry
	25	 wastes were placed in containers and disposed in the 218-W-7 Burial Ground adjacent to

	

26	 222-S Laboratory .

27

	

^g 28	 Waste management units that received wastes from the waste treatment and disposal

	

29	 processes include the fo llowing:
30

	

31	 •	 241-S Tank Farm

32

33	 0	 216-5 Cribs
34

	35	 •	 291-S Stack Complex
36

	

37	 0	 i 3, 4 4,
38

	39	 a	 207-5 Retention Basin
40

41	 •	 £`v
42	

w z,.,
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F ,1

L_ -J

1 •	 200 West Area bpurial gpround
2

3 •	 218-W-7 dfy waste disposal 	 .urfsrEiuttl
4

J	 ^.

5

6 2.5 
IN

TERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS
7

8 The 200 Areas ^T^Y^ has-two distinct operational areas, 200 East and 200 West (Figu res
9 1-3 and 1-4). These area's are used for chemical separations and waste management.
10 Supernatant from the 241-SY-102 I"3;TSEet Tank is transferred to the 200 East Area tank
11 farms. The complexant in the 241-SY-101 and 241-SY-102 ;.. 	 Tanks comes from
12 the 200 East Area. Interaction of the S Plant Complex faci lities with 200 East facilities is
13 described below.
1;A

15 •	 The B Plant, one of the original fuel separation facilities, was in operation from
M 1945 to 1952. The bismuth phosphate process was used to separate plutonium
12 from irradiated uranium fuel. The plutonium was precipitated on a bismuth-
18 phosphate carrier in B Plant and later converted to plutonium nitrate. The 222-S
19 Laboratory continues to provide analytical support for current B Plant operations.
20

21

22 The PURER faci lity separated uranium, plutonium, and neptunium from their
23 fission products similar to the REDOX process except the PUREX process used
24 an organic phase of tributyl phosphate in kerosene instead of Nf[BK a salting
25' agent of nitric acid instead of aluminum nitrate, and a pulse column instead of
26, continuous packed columns. The final plutonium nitrate stream was concentrated
27 and sent to the Plutonium Finishing Plant (Z Plant) to be converted to metal
28

a
form. The facility was in operation from 1956 to 1972 and was placed on

29, standby until 1983 when operations we re resumed. The silica gel adsorption
30 columns in #0 205-S Building were occasiona

ll
y used to further remove fission

31 products from decontam inated uranium solutions from the PUREX Plant	 'Thp
32 205-S Btidtttgy R n! .°e R ne3c?astxs ne
33 lenger-	 ry serves-lp£esent. The 222 S Laboratoe as a backup to the PURER
34 Plant analytical laboratory .
35

36 The 200 West Area Plants consists of the U Plant, S Plant, T Plant, and Z Plant
37 P14tontuz S m€ ltittg Pitt. The interaction of the U Plant, T Pl ant, and 	 t ?&utUnlu i
38 1kishYg°^^,41th the S Plant is as fo

ll
ows:

39

40 The U Plant was designed as a bismuth phosphate plant but was later converted to
41 a solvent-extraction plant for the recovery of uranium from bismuth phosphate
42 process wastes. This operation used a se ries of tanks located in the 241-U Tank

WHC(SPLANT)/9-16-92/03151 A
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Farm. The tank farm has bath SSTs- 	 i "' " old BSTs used to store
radioactive waste from the U Plant and other plants. Decontaminated uranyl
nitrate hexahydrate solution was transferred from the 203 -5 and 204-5 Tank
Farms to U Plant for calcination in the 224-U (and 224-UA) Uranium Oxide
Plant. The 203-S and 204-5 Tank Fauns are no longer p resent. The 203-U
uranyl nitrate hexahydrate Storage Tanks were used to receive and store the
uranyl nitrate hexahydrate solution from the S Plant Complex and other plants.
From January 1953 to April 1954, the 216 -S-17 Pond received overflow from the
216-U- 10 Pond via the 216-U-9 Ditch. The 222-5 Laborato ry provides analytical
support services for the U Plant. The 216 -S-4 French Drain and the 216-S-21
Crib are physically located in the U Plant Aggregate Area, but received waste
from the S Plant; these two units are described in the U Plant AAMSR.

The T Plant was one of the original bismuth phosphate fuels separation faci lities
(similar to the B Plant) and was in operation from 1944 to 1956. Some T Pl ant
wastes were disposed in the S Plant Complex SSTs-Sulu'#.

Plutonium finishing operations were conducted at 2;<p tpM^^^R.,kb .
it Solid wastes from the 202-S Building and other areas were routed to the

^%b1nitrzui€' x for separation The 222 5 Laboratory serves
as a backup to the PlateI a?iisiiiil yy faifGanalytical laboratory. Someyr rS^:^'L'"b^3 'AA`t4.4tX4)4`,.„4b..w 2aio^a )R&b..b>.M.̂ f9f"T9N "3 :y^^ 	 'n$=teâ 'lula^a'tt^i^s^tuta=:Pt	 wastes iver^are,beln^;disoosed in the

The 204-5 Waste Load-In 	 received contaminated liquid waste from the 100 and
300 Area laboratories but has been removed.

In addition to 202-5 Building wastes, wastes from a varie ty of sources outside the
202-S Building were discharged to 202-S Build ing tanks. Although a specific tank is
identified as having received waste from outside sources, any of the tanks within the
associated cascade system may have received the same wastes. Wastes from 'WM s fat

riser-202-5 Building seerees-associated with specific tanks are identified below:-Aw

241-5-101 11	 l: Supernatant containing Battelle-Pacific Northwest
Laboratory (PNL) waste, PUREX low-level radioactive waste, B Plant high-level
radioactive waste, and double-shell slurry feed fromX241 -U Tank Farms

241-S-1071(s =: B Plant low-level radioactive wastes, Batte
ll

e
(PNI4 waste, N Reactor waste, and complexed concentrate from 241-BX, -C,
and -U Tank Farms

WHC (SPLANT)/9-12-92/03151 A
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•	 241-S-110 224-U wastes, B Plant low-level radioactive waste,
and organic wash waste from 241-BX, -T, -TX, and -U Tpnks

•	 241 -SX-101 ..7 	 : Complexed wastes from 241-BX and -U Tank
Farms

•	 241-SX-102'.W3	 Partial neutralization feed from the 241-BX and

IN	 Tank Farms

•	 241 -SX-103
	

Partial neutralization feed from the 241 -BX Tank
Farm

•	 241-SX-105Partial neutralization feed from the 241-BX and
-U Tank Farm '

•	 241-SX-106,$	 Hanford laboratory waste, PNL waste, B Plant
low-level radioactive waste, PUR13X low-level radioactive waste, and partial
neutralization feed from 241-B, -EX, -C, -TX, and -U Tank Farms

• NOW R!"A 
M" PNL waste, B Plant low-level radioactive waste,241-SX-IIO SJWJ^4

and 224-U	 waste from 241-B and -BX Tank Farms

•	 05. M241-SY-101;'PR I §	 Evaporator	 241-eendensate-from the, .L . . ,
SY- Tank, and transfers from the 241-SX-106 and +M4^441 IMN ff 
IM Tanks

• 241-SY-102p- M "g`fte-'d Decontamination wastes from T Plant operations
and radioactive wiitesliowrn' the	 L aboratory faeffity, the R-emete
?,feehaftieal "G" . T ine the Plute	 FaeiliW. and the Plutonium
Finishing Plant.

2.6 INTERACTION WITH RGRA4,V§M-M,VP
UMPROGRAM

Appendices B and C of the Tri-Party Agreement list RCRA TSD facilities on the
Hanford Site that have entered interim status and, thus, will require final permitting or
closure. Within the geographical extent of the S Plant Aggregate Area there are 13 facilities
which fall into this category:
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•	 276-S-141 and 276-5-142 Hexone Tanks

•	 216-S-10P Pond and 216-S-lOD Ditch

222-5 Dangefous and Nfixed Wttste Faeility .,. MMINO 9 dwoht	 iw :sw:k

-011

&^.!."`
.a^x"'a:'&^'^;^..,a,

•	 240-5-152, 241-5-152, 241-SX-151, and 241-SX-152 Diversion Boxes

•	 244-5 Double Gentained Receiver Tank

•	 2727-S Nonradioactive Dangerous Waste Storage Facility.

The 276-S-141 and 276-5-142 Hexone Tanks were identified as RCRA ftvatmeat,
SDj faci

li
ties because they contained F003 spent solvent. The waste

consisted of hexone, tribu tyl phosphate, normal paraffin hydrocarbon, and water. Both tanks
are contaminated with radioactive fission products. The tanks are currently under closure
activities. A clean closure plan is currently being prepared, and will be submitted to
Ecology and EPA by November 1992.
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1 The 216-S-10P Pond and 216-S-10D Ditch are identified as RCRA TSD faci lities
2 because of the disposal of wastes with the characte ristics of ignitabi lity, corrosivity, and EP
3 toxicity. They also contain radioactive fission products.	 A closure plan is scheduled for
4 submission to Ecology and EPA by May 1996.
5
6 The 219-S Waste Handling Facility was identified as a RCRA TSD faci lity because it
7 contained mixed wastes with the characteristics of corrosivity , toxicity, spent nonhalogenated
8 solvents (13003 and F005), and state-only wastes (WT01). The 222-S Dangerous and Mixed
9 Waste Facility was identified as a RCRA TSD facility because it contained mixed and
10 nonradioactive dangerous wastes of the following types: corrosive, ignitable, reactive, toxic,
11 spent halogenated and nonhalogenated (F002, F002, F003, F005, and F027), and state-only
12 (WC01, WCO2, WP01, WT01, and WT02). A clean closure plan for these faci lities was
13 submitted to Ecology and EPA in December 1991.
14

15» The SS	 si"q Ie; l g tanks" and their associated facilities will be closed under RCRA
16 rather than seeking a RCRA operating permit. The preferred closure option wi ll be resolved
17 through the preparation and completion of a supplemental environmental impact statement.
18= The waste management units in this category include: the 240-S-152, 241-S-152, 241-SX-
19_ 151, and 241-SX-152 Diversion Boxes; the 241-S-101 through 241-S-112 S"ST-s-gAgleYShelt
20 titcs (12 total); the 241-SX-101 through 241-SX-115 SSTs--	 #	 (15`	 total) ..a	 g	 gle Se);
21,' and the 241-S-302A Catch Tank.
2Z^

23 The 241-SY-101 through 241-SY-103 HSTs-17ou1,	 STre11 TSasS, (3 total) and the 244-S
Deuble Gentained .euble Gentained .ReceiveM Tank are active facilities under the control of the Defense

25,, Waste Management Program. These units have a current RCRA operating permit.
26

27-- The 2727-S Nonradioactive D angerous Waste Storage Faci lity has been identified as a
28,, , RCRA facility under interim status. It is currently not operating, but received a variety of
29 wastes including heavy metals; chlorinated solvents; and corrosive, ignitable, and reactive

30-̂, wastes. A clean closure plan for this facility was submitted to Ecology and EPA in January
31 1992.

32

33 Many of these units are part of the single-shell tanks and wi
ll

 be closed under RCRA
34 rather than seeking a RCRA operating permit. The p referred closure option wi

ll 
be resolved

35 through the preparation and completion of a supplemental environmental impact statement.
36

37

38 2.7 INTERACTIONS WrM OTHER HANFORD PROGRAMS
39

40 Other ongoing Hanford programs include the single-shell tank closure program (part of
41 RCRA)x the HSFP 3 out rsys g	 anc YtC i	 lgzsitre) pg kt , the RARA Program, and
42 the Def^Waste Management Program.
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The HSFP is respensrhie-fei the sae and eest effeeRvC andsurveMmee, fnaintenanee,
deeemmissiening ef su Fin" faeilifies at the Han eW Site. These €aeiWes live been ecl

f with the exieeptien of a namber ef aneMary buHdings,
eenteminatr d with 	 d=,.wti	 a	 t	 F	 •ra•	 l ded in this si shutdewYM• 

rthem in a safe eendifien > and the develVment of a i c

ultimate dispesitien.

•	 207-S Retention Basin

•	 216-5-172 Control Structure

•	 233-5 Plutonium Concentration Facility

•	 233-SA Exhaust Air Filter Building

•
241-SX-401 and 241-SX-402 Condenser Leadeat Faeikties Iii" . `tt	 ° '"' s

sas...	 axekn.w. M

•	 276-5 Solvent Handling Facility

• 276-5-141 and 276-5-142 ^^^Storage Tanks

•	 291-5 Fan House and Filter

•	 291-S-1 Stack
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•	 292-5 Jet Pit House

•	 293-5 Off-Gas Treatment Facility

•	 296-S-1, -2, -4, -6, -7, -12 Stacks

•	 2711-S Stack Monitoring Building

•	 2718-S Sand Filter Sampler

•	 2904-S-160 Control Structure

•	 2904-S-170 and 2904-5-171 Weir Box

•	 2904-SA Sampler Building.

	

C.. the _ _ _ilia _ _ _	 _
,

relea	 A—RP a-Adefined ..	 °	 °	 >	 e

Y
epeFating plaW, and has been

0

L_.1

•	 203-S through 205-S Underground Zones (no longer present)

•	 207-S Retention Basin (also in the 	 CpmtbiiC (pguft,ft
•	 216-5-1 through 216-S-7, -9, -13, and -20 through -23 Cribs

•	 216-5-8 and 216-S-19 Trenches

•	 216 5-10'x' 1.5, -16P, -17, -19 Bedew Nts-V
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•	 216-S-IOD and 216-5-16P Ditches (216-5-IC3 Ditch jkft„a4R tA" 7 else

in RG

a	 216 8 15 thretigh 216 8 17, and 19 Peads

•	 2904-5-160 Control Structure

•	 2904-S-170 and 2904-5-171 Weir Boxes (also in HSFP-

216-S-172 Weir and Control Structure (also in H9FPL:*,ffi................... ..... ..... -.., ........ -...

The De&me-Waste Management Program is responsible for all actively operating
the S Plant Aggregate

Area. These facilities include the 216-5-25 and -26 Cribs;;-, the 207-SL Retention Basin;;-' the
241-S-151 Diversion Boxfi and the 241-S-A, -B, -C, and -D, 241 SK A and B, and-
241-SY-A and -B Valve Pits, and vessibly the Sarht&-Y Grib	 SX and UAT';SX-0

Q%
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Page I of 7

YEAR

1945	 1950	 1955	 1960	 1965	 1970	 1975	 1980	 1985	 1990

Waste Management Unit Bldas.

291 -S Fan and Filter Building
Still 24 1ye

102 AL

2417SX-401 Condenser Building AL

241-SX-402 Condenser Building lau A

242-S Evaporator: 1970 AL

Waste Management Units

241-S-101 Single-Shell Tank - — — - — — - — - —AL

w-s-iu Single-Stiell Tank Im A[

241-8-103 Single-Shell Tank ;,951 A

241-S-104 Sincj!e-*Shdl Tank [
1953 

K^

241-S-105 Single-Shell Tank :1953

241-S-106 Single-Shell Tank!. AL

241-S-107 Single-Shell Tank

241 -S-108 Single -Shell Tank.'.

241 -S-109 Single-Shell Tank .................. "..—I

241 -SI 10 Singje-Shell Tank,
.......................... _4

241 -S-111 Single-Shell Tank ,9e2 A

241-S-1 1^Sinc 	 TankSingle-Sholl I	 195i A

241-SX-101 Single-Shell Tank A

241 -sx-102S!ngleShel[Tarfk , i9s; A

Key

A Operabon began I Service Terminated

Figure 2-1. S Plant Aggregate Area Timeline. 	 —in service	 • Unplanned

U
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1945	 1950	 1955	 1960

241-SX.103 Single-Shell Tank 1954 X 	 —

241-SX-104 Single-Shell Tank 1955 AL

241-S)(-105&ngleSh&IlTank 1955

241-SX-106 Single-Shell Tank 1954 A'---

241 SX;107  Single»Shell Tank

241-SX-108 Single-Shell Tank
WPF?

A------- –

941 -SX-1 09 Sin	 hell Tank 7955 I

241-SX-110 Single-Shell Tank laso

241-SX411:SindleShell -fan 19599?

241-SX-112 Single-Shell Tank

241  sx-1 18 Single Shell Tarik
UN4(0 W

1956

241-SX-1 14 Single-Shell Tank

Page 2 of 7

YEAR
1965	 1970	 1975	 1980	 1985	 1990

rt Date Usfcertafn

C,

M2011-W-144

4 $tart Date Uricertain

still Adtin
1$97 A

SMI

still Native

IN)

I 

Tj

02:	 '4 11	

"

 ^'a;	 1	 13	 q

240.S-962 catch Tank:

241 -S-302A Catch Tank 	 1052 AL

241-5 302!3 Cafch.7ank AN,

241 -SX-302 Catch Tank	 1954 A

Figure 2-1. S Plant Aggregate Area Timeline.

Key

A Operation began I Service Terminated
—In service	 0 Unplanned I
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YEAR

1945	 1950	 1955	 1960 1965	 _	 1970 1975	 1980	 1985:	 1990

OPR400-W-36	 i

216-S-1 & 216-S-2 Cribs 19s2 Ar

216-S-5 Crib rss^^

216 S-6 Crib 19U

216-S-7 Crib Pss 
t""_ .

216-S-9 C
ri

b a66s^"1

2165-13 C
ri

bi
216-S-20 Crib ssz

216-S»22 Crib ,isr

216-S-23 C rib ,669 `-1 * m" 6-W-w

216-S-25 C rib : s„ sa .cu R

216-S-26 Crib
snn.cm.

Sanitary Crib

216-S-3 French Drain 1853	 g

216-S-10P Pond
z

,

216-S-11 Pond 1854

216-S-15 .Pond +`['^ -
.._.:

216-S-16P Pond
;_.

19,57

216-S-17 Pond r, r--1
216-S-19 Pond ,u62

216.5»1OD Dftch 1n3i

Key

A Operation began 	1 Service Terminated

Figure 2-1. S Plant Aggregate Area Timeline. —ln service	 0 Unplanned Release
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YEAR

1945	 1950	 1955	 1960	 1965 -	 1970 1975	 1980	 1985 1990

216-S-16D Ditch 1957
AL

UPR--GO.W.139

21 13-1.1-9 Ditch:
/252 A--4	 .

216-S-8 Trench ['1

216-S-12 Trench -	 19" j
216-S-14 Trench 1251; 

A-1 

216-S-18 Trench:
19"

2607-W6 Septic Tank 8, Drain Field 1251:
s U.cave

1211.	 i snn.cne
26,07-WZ Septic Tank & Drain Field

-;..
._AL

240-S-151 Diversion Box lssa

240-S-152 Diversion Box € +an i---^
UN-=00 -20	 UPH2MW32 UPH2CaWs1 1.11M W-W42 - still active

241-S-151 Diversion Box lssz

241 -S-1 52 Diversion Box Inn A---'I
s^00-W-114

241-SX-151 Diversion Box 125,	 `

241-SX-1:52 Diversion Box

241-SY-A Diversion Box A77
AlL

still

241-SY=9 Diversion Box
z

+pn
Still act]"

Still erilve
241-S-A Valve Pit 1252

AlL

241, 5=B Valve Pit issr
snn.ceve

241 -S-C Valve Pit 795T

sml n glue

241-S =D Vaive Pit +s z
snn,cave

Ke

♦ Operation began	 1 Serv ice Terminated

Figure 2-1. S Plant Aggregate Area Timeline. —in service	 0 Unplanned Release
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YEAR

1945	 1950	 1 955	 1960	 1965	 . - 1970 1975	 1980	 1985	 1990

241-SX-A Valve Pit

241-SX-8 Valve Pit

216-S-172 Control Structure Ak

2904-S-160 Cont rol Structure }asp AL

29045-170 Control Structure ^^*

2904-S-171 Control Structure
UPR-200Yt-13; UPR3004.15: UPR200.W-05 .

207-S Retention Basin 1856 
A-*--

1

207-8GRetentiorCBas in }95^ sni" ^

218-W-7 Bu rial Ground 1P5z A^^

218-W=9 Burlal Ground . 	 : 795*	 i

Unplanned Releases

UN 200-W 10 i SUmm 19520

UN-200-W-30 July 1951

UN-200 W-32 	 :, :.	 i^ ^	 ;

UN-200-W-34 may 19S6 •

UN 200 SN 35 Sep ^9 x less f
.	 .

UN-200-W-41
July 7, IM;

UN-200 W 42 r nN.ryaT0
n• =

UN-200-W-43 R0niary 72 i957*

t1

0

Key

A Operation began I Se rvice Terminated

Figure 2-1. S Plant Aggregate Area Time line.	 —m service	 • Unplanned Release
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O°s^	 MVP'	 STORAGE FACILITY

^. 241•S%•401 ^ ^	 }L^dP
BUILDING	

p-°-p

°^	 233-SA	 1
0 mu	 EXHAUST FILTER

	

_ 241-SX-402^^	 e•'e	 I
^	 -	 d STACK

BUILDING 
204-5 TANK FARM. 	 202S BUILDING

205•S	 291-S FAN 8

MAKE-UP FACILITY	 FILTER BUILDING	 I
203-S TANK FARM , 	 r

278 .8 —^p^	 292-S JET Pit HOUSE	 1
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Table 2-1. Summary of Waste Management Units e /	Page I of 9

11

H
w

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)b/ (ma) Operable Unit

Plants, Buildings, and Storage Areas

241-SX-401 Building Radioactively contaminated equipment and NA NA 200-RO-4
concrete/HLW

241-SX-402 Building Radioactively contaminated equipment and NA NA 200-RO-4
concrete/HLW

242-S Evaporator Single-shell tank supernate, phosphate waste, NA NA 200-RO-4
complexed radioactive waste/HLW

291-S Fan and Filter Exhaust air from the 202-S Process NA NA 200-RO-3
Building Building/LLW

Tanks and Vaults

241-S-101 REDOX high-level waste, coating waste, PNL 1,616,200 NA 200-RO-4
Single-Shell Tank waste, PUREX low-level waste, B Pl ant

high-level waste, N reactor waste/HLW

241-S-102 Single- REDOX high-level waste, HNO3/KMnO4 2,078,000 NA 200-RO.4
Shell Tank solution, double-shell slurry feed/HLW

241-S-103 REDOX high-level and coating waste, 938,700 NA 200-RO-4
Single-Shell Tank HNO31KMn04 solution, double-shell slur ry

feed/HLW

241-S-104 REDOX high-level waste, coating waste, 1,112,800 NA 200-RO-4
Single-Shell Tank supernatant from 241-S Tank Farm/HLW

241-S-105 REDOX high-level waste, coating waste/HLW 1,726,000 NA 200-RO-4
Single-Shell Tank

Cl
O

1T1 ^

W HC(SPLANT)/9-1 6-92/03 1 5 1 T



9 2 ,

Table 2-1. Summary of Waste Management Units."'
	

Page 2 of 5

H
ar

Waste Management
Unit Source Desc ription/Type

Waste Volume
Received

(L)bI

Contaminated
Soil Volume

(m3) Operable Unit

241-S-106 REDOX high-level waste/HLW 2,055,300 NA 200-RO-4
Single-Shell Tank

241-S-107 REDOX high-level waste, coating waste, B Plant 1,392,900 NA 200-RO-4
Single-Shell Tank high- and low-level waste, N Reactor waste,

PUREX low-level waste/HLW

241-S-108 Single- REDOX high-level waste/HLW 2,286,100 NA 200-RO.4
Shell Tank

241-5-109 REDOX high-level waste/HLW 2,149,900 NA 200-RO-4
Single-Shell Tank

241-S-110 REDOX high-level waste, coating waste, 224-U 2,619,200 NA 200-RO-4
Single-Shell Tank waste, B Plant low-level waste/HLW

241-S-111 REDOX high-level waste/HLW 2,255,900 NA 200-RO-4
Single-Shell Tank

241-S-112 REDOX high-level waste/HLW 2,411,000 NA 200-RO-4
Single-Shell Tank

241-SX-101 REDOX high-level waste, complexed waste from 1,726,000 NA 200-RO-4
Single-Shell Tank 241-S, -BX, -SX, and -U

Tank Farms/HLW

241-SX-102 REDOX high-level waste, carbonate waste, 2,055,300 NA 200-RO-4
Single-Shell Tank concrete, partial neutralization feed from 241-BX,

-SX, -TX, and -S Tank Farms/HLW

241-SX-103 REDOX high-level was te, coating waste, 2,467,800 NA 200-RO-4
Single-Shell Tank concrete, partial neutralization feed from 241-BX,

-SX, and -S Tank Farms/HLW

W HC (SPLANT)/9-16-92/03151 T
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Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type 01 (m) Operable Unit

241-SX-104 REDOX high-level waste, supe rnatant containing 2,324,000 NA 200-RO-4
Single-Shell Tank REDOX ion exchange waste, double-shell slur ry

feed/HLW

241-SX-105 REDOX high-level waste, ion exch ange waste, 2,585,200 NA 200-RO-4
Single-Shell Tank double-shell slurry feed/HLW

241-SX-106 Hanford Laboratory waste, PNL waste, 2,036,300 NA 200-RO-4
Single-Shell Tank HNO3/KMnO4 solution, B Plant low-level waste,

coating was te/HLW

241-SX-107 REDOX high-level w aste, coating was te, 393,600 NA 200-RO-4
Single-Shell Tank concrete, 41 small bottles of neutralized w as te

(100-F), each containing less th an 1 g
Pu-239/HLW

241-SX-108 REDOX high-level waste, concrete/HLW 435,300 NA 200-RO-4
Single-Shell Tank

241-SX-109 REDOX high-level waste/HLW 946,300 NA 200-RO-4
Single-Shell Tank

241-SX-110 REDOX high-level waste, concrete, PNL w as te, 234,700 NA 200-RO-4
Single-Shell Tank B Plant low-level waste, ion exchange was te

224-U waste from 241-B, -BX, and -SX Tank
Farms/HLW

241-SX-111 REDOX high-level waste/HLW 473 9 100 NA 200-RO-4
Single-Shell Tank

241-SX-112 REDOX high-level waste/HLW 348,200 NA 200-RO-4
Single-Shell Tank
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Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)hl (m3) Operable Unit

241-SX-113 REDOX high-level waste, diatomaceous earth 98,400 NA 200-RO-4
Single-Shell Tank added in 1962/HLW

241-SX-114 REDOX high-level waste, REDOX ion exch ange 685,100 NA 200-RO-4
Single-Shell Tank waste/HLW

241-SX-115 REDOX high-level waste/HLW 45,400 NA 200-RO4
Single-Shell Tank

241-SY-101 Supernate containing double-shell slur ry and 4,243,000 NA 200-RO-4
Double-Shell Tank complexed waste/HLW

241-SY-102 HNO3/KMnD4 solution and supernatan t 2,210,400 NA 200-RO4
Double-Shell Tank containing partial neutralization feed and non-

complexed wastes/HLW

241-SY-103 Supernate containing complexed waste and 2,827,400 NA 200-RO-4
Double-Shell Tank double-shell slurry/HLW

240-S-302 Waste solutions from processing and NA NA 200-RO-3
Catch Tank decontamination operations/HLW

241-5-302A Waste solutions from processing and NA NA 200-RO-2
Catch Tank decontamination operations/HLW

241-5-3021 Waste solutions from processing and NA NA 200-RO-4
Catch Tank decontamination operations/HLW

241-SX-302 Waste solutions from p rocessing and NA NA 200-RO-2
Catch Tank decontamina tion opera tions/HLW

0
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Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)b/ (m3) Operable Unit

244-S Receiver Tank Waste solutions from processing and NA NA 200-RO-2
decontamination operations/HLW

Cribs and Drains

216-S-1 & 2 Crib Cell drainage from D-1 Receiver Tank and 160,000,000 1,700 200-RO-2
redistilled condensate from D-2 Receiver Tank in

202-S Building/TRU

216-S-5 Crib 202-S process vessel cooling water and steam 4,100,000,000 13,000 200-RO-1
condensate/LLW

216-S-6 Crib 202-S process vessel cooling water and steam 4,470,000,000 13,000 200-RO-1
condensate/LLW

216-S-7 Crib Cell drainage and condensate from 202-S 390,000,000 1,100 200-RO-2
Building/LLW

216-S-9 Crib Process condensate from 202-S Building/LLW 50,300,000 1,800 200-RO-2

216-S-13 Crib Various liquid wastes from 203-S, 204-S, and 5,000,000 770 200-RO-2
276-S/LLW

216-S-20 Crib Laboratory wastes from 222-S Building/LLW 135,000,000 1,500 200-RO-3

216-S-22 Crib Mixed liquid waste from the acid recovery facility 98,400 170 200-RO-3
in 293-S Building/LLW

216-S-23 Crib REDOX process condensate from 202-S 34,100,000 310 200-RO-2
Building/LLW

216-S-25 Crib 245-S Evaporator process steam condensate, 288,000,000 1,100 200-RO-1
241-SX Tank Farm cooling water/LLW

G
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Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)bI (m;) Operable Unit

216-S-26 Crib Steam condensate and sink waste from 222-S 164,000,000 NR 200-RO-3
Laboratory/LLW

216-S-3 French Drain Condensate from condensers on 241-S-101 and 4,200,000 36 200-RO-2
241-S-104 Single-Shell Tanks/LLW

Ponds, Ditches, and Trenches

216-S-10P Pond 202-S Chemical Sewer waste, bearing cooling NR 7,100 200-RO-1
water, and overflow from the high water

tower/LLW

216-S-11 Pond Various wastes from 202-S Building/LLW 2,230,000,000 2,100 200-RO-1

216-S-15 Pond Condenser spray cooling water from 241-S-110 10,000 NR 200-RO-2
Single-Shell Tank/LLW

216-S-16P Pond Various wastes from 202-S Building/LLW 40,700,000,000 43,000 200-RO-1

216-S-17 Pond Various wastes from 202-S Building and overflow 6,440,000,000 24,000 200-RO-1
from 216-U-10 Pond/LLW

216-S-19 Pond Laboratory waste from 222-S Building/LLW 1,330,000,000 5,000 200-RO-1

216-S-10D Ditch 202-S Chemical Sewer waste and overflow from 4,340,000,000 2,200 200-RO-1
the high water tower/LLW

216-S-16D Ditch Various wastes from 202-S Building/LLW 400,000,000 2,000 200-RO-1

216-U-9 Ditch Overflow from 216-U-10 Pond/LLW NR 2,800 200-RO-1

216-S-8 Trench Unirradiated start-up waste from 202-S 10,000,000 600 200-RO-2
Building/LLW

17
O
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Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)"I (m3) Operable Unit

216-S-12 Trench Flush water form 291-S Stack/LLW 68,100 66 200-RO-3

216-S-14 Trench Contaminated MIBK from initial test runs in NR NR 200-RO-3
202-S Building/LLW

216-S-18 Trench Vehicle decontamination waste/LLW NR NR 200-RO-2

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank Sanitary wastewater and sewage/NRH 34,800/day NA 200-RO-3
& Drain Field

2607-WZ Septic Tank Sanitary wastewater and sewage/NRH 22,600/day NA 200-RO-1
& Drain Field

Sanitary Crib Sanitary wastewater from 241-SX-701 22,600 NR 200-RO-4
Compressor House/NRH

Transfer Facilities, Diversion Boxes, and Pipelines

240-S-151 Waste solutions from processing and NA NA 200-RO-3
Diversion Box decontamination operations/HLW

240-S-152 Waste solutions from processing and NA NA 200-RO-3
Diversion Box decontamination operations/HLW

241-S-151 Waste solutions from processing and NA NA 200-RO-2
Diversion Box decontamination operations/HLW

241-S-152 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW
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Waste Management
Unit Source Description/Type

Waste Volume
Received

(L)b,

Contaminated
Soil Volume

(m) Operable Unit

241 SX-151 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-SX-152 Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-SY-A Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-SY-B Waste solutions from processing and NA NA 200-RO-4
Diversion Box decontamination operations/HLW

241-S-A Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-S-B Valve Pit Waste solutions from processing and NA NA 200-RO.4
decontamination operations/HLW

241-S-C Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-S-D Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-SX-A Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

241-SX-B Valve Pit Waste solutions from processing and NA NA 200-RO-4
decontamination operations/HLW

216-S-172 Diverted 202S process vessel cooling water and NA NA 200-RO-1
Control Structure steam condensate to 216-S-16 Ditch/LLW

C7
O
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Table 2-1. Summary of Waste Management Units.al 	Page 9 of 9

H
Y.Y•

Waste Volume Contaminated
Waste Management Received Soil Volume
Unit Source Description/Type (L)6I (m3) Operable Unit

2904-5-160 Diverted process cooling water and steam NA NA 200-RO-1
Control Structure condensate from 202-S Building/LLW

2904-5-170 Process waste flow from S Plant/LLW NA NA 200-RO-1
Control Structure

2904-S-171 Process waste being routed to 216-5-6 Crib/LLW NA NA 200-RO-1
Control Structure

Basins

207-5 202-5 process cooling water and steam NA NA 200-RO-2
Retention Basin condensate/LLW

207-SL 222-5 Laboratory wastes/LLW NA NA 200-RO-3
Retention Basin

Burial Sites,

218-W-7 Dry, packaged laboratory and sampler waste from 159,000 4 200-RO-3
Burial Ground 222-5 Laboratory/LLW

218-W-9 Metal scrap, including the 241-S-211 Tank from 486,000 4,025 200-RO-2
Burial Ground S Plant/LLW

U
O

tv

t"

'L' Data taken from WHC 1991a
b/ Waste volume remaining (Hanlon 1992)
NA - Not applicable
NR - No value reported
Waste Type: HLW - high-level waste

TRU - transuranic waste
LLW - low-level waste
NRH - non-radiological, non-hazardous waste

WHC(SPLANT)/9-16-92/03151T
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Table 2-2. Radionuclide Waste Inventory Summary .	 Paee 1 of 4

N
H
N
m

waste
Management Quantity of Reported Radionuclides (Ci)°
Unit
Number

Sr-90 Cs-137
R+

Totaiv Pu-239 Ru-106 Total Am-241 11-3 Alpha Beta

Tanks and Vaults	 -	 -- -

240-S-302

241S-302A

241-S-302B

241SX-302

244S Receiver
Tank

Cribs and Drains

216S-1.@2 1,250 1,100 1,200 - 0.0000000619 0.756 - - 73.7 4,750

216S-5 54.1 26.4 580 - 0.000000000714 0.0907 - - 35.6 159

216-" 204 115 473 - 0.00000589 0.0906 - - 29 630

216S-7 1,390 703 440 - 0.0000013 0.862 - - 27 4,180

216S-9 96.3 290 65 - 0.000287 0.0113 - - 3.99 753

2165-13 0.0204 2.77 8 - 0.00000236 0.0303 - - 0.491 5.5

216S-20 22.7 56.5 171 - 0.000000249 0.0125 - - 10.5 156

216S-22 0.455 0.478 0.101 - 0.00000000141 0.000015 - - 0.0062 1.83

216S-23 1.14 3.47 0.994 - 0.0000349 0.000129 - - 0.0611 9.07

216S-25 0.041 0.0647 0.0466 - 0.000016 0.0555 - 148 0.012 0.247

216-S-26 0.00183 0.00309 - 0.000172 - - 0.00058 - 0.000763 0.01

216-S-3 0.414 21.9 0.5 - 0.00000000109 0.000127 - - 0.0307 43

OH
w pe

O
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Table 2-2. Radionuclide Waste Inventory Summary.	 Pam 2 of 4

tJ

CrO'

Waste
Management Quantity of Reported Radionuclides (Ci)°
Unit
Number

Sr-90 Cs-137
Pu

Totalu Pu-239 Ru-106 Total U Am-241 H-3 Alpha Bete

Ponds; Ditches, and Trenches.:.

21"40P - - - - -

216S-11 0.814 0.82 0.31 - 0.292 0.00685 - - 0.00553 1.94

216S-15 - - - - - -

216S-16P 45.1 30 - - 0.00000447 1.05 - - 22.6 148

216-S-17 15.9 12.7 3 - 0.000000000312 0.0453 - - 0.184 56.3

216-S-19 1.3 1.29 20.6 - 0.000000389 0.0518 - 0.187 1.26 5.12

216S-8 0.386 4.92 2 - 0.00000000013 0.065 - - 0.123 10.5

216S-18 _ _ _ _ _ - _ _ _ _

2165-12 0.41 0.434 1 - 0.0000000000138 0.00166 - - 0.0614 1.66

216-S-14 - - - - - _ _ _ _ _

216S-10D 1.07 1.74 0.1 0.00468 0.346 0.0671 0.0152 - 0.0244 351

216S-16D - - - - -

216-U-9

'--	 Septic Tenksand Associated Drain Fselda

2607-WZ

2607-W6

Sanitary Crib

- 	 Tmnafer Facilities, Diversion Boxes, and Pipelines

240S-151

240S-152

WHC(SPLANT)/9-12-92/03151T
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Table 2-2. Radionuclide Waste Invento ry Summary .	 Page 3 of 4

H
fNi
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Table 2-2. Radionuclide 'Waste Inventory Summary .	 Page 4 of 4

Waste
Management Quantity of Reported Radionuclides (Ci)v
Unit
Number

Sr-90 Ca-137 Total°' Pu-239 Ru-106 Total U Am-241 H-3 Alpha Beta

_	 ..	 •.	 .	 _-.	 `	 ltudtd Sitea

218-W-7" 34.84 39.24 0.7 — 0.00000002295 700" — — — —

218-W-9"' 0.000815 0.000921 I	 — — 5.766000000e-14 — — — — —

Values are decayed through December 31, 1989 unless otherwise noted.
w Values are reported in grams.

Values are decayed through December 31, 1990.
Dashes indicate data are not available.
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lame z.-j. —nermcai waste i nvenlory bummary .	 rage r or

Waste
Management
Unit Number

.. QumUty, of Repniiad Chemtcah (Irg)^.':..	 ..
.

Nitrate
Nitric
Acid Sodium

Sodium
Alumi-

nate

Sodium
Dichm-

mate

Sodium
Hydmx-

ide

Ammo-
nium

Nitrate

Alum-
inum

Nitrate MBK

..	 Tanta and Yauits

240S-302 — — — — — — — — —

241S-302A — — — — — — — — —

241S-302B — — — — — — — — —

241SX-302 — — — — — — — — —

244S— — — — — — — — —

216S-1 & 2 60,000 100,000 10,000 — — — — 60,000 —

216-S-5 100 — — — — — — — —

216-S-6 140 — — — — — — — —

216-S-7 110,000 250,000 7,000 — — — — 40,000 —

216-S-9 — 30,000 — — — — — — —

216S-13 10,000 1,000 — 10,000 — — 10,000 10,000

216S-20 20,000 — — — — — — —

216-S-22 7,000 3,000 — — — — — —

216-S-23 — F300
216S-25 1

216-S-26 30 — — — —

2—+
— — —

216-S-3 9 — 5 1	 3 2 — — -

-	 ;r yonds, Ditchea, aiid Treiwids ..

216S-10P — — — — — — — — —

216-S-11 — — — — — — — — —

216S-15 1 — — — — — — 10,000 10,000

216-S-16P — — — — — — — — —

216-S-17 140 — — — — — — — —

216-S-19 — — — — — — — — —

216S-8 100 — — — — — — — —

216S -18 — — — — — — — — —

216S-12 — — — — — — 600 — —

216-S-14 — — — — — — — — —

WHC(SPLANT) /9-12-92/03151 T
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"fable "L-S. c nemical waste inventory summary .	 rage L or .5

Waste
Management
Unit Number

()uannty ofReponed tc'itdaafa (Icg)°	 s	 .

Nitrate
Nitric
Acid Sodium

Sodium
Alumi-
nate

Sodium
Dicbre-

mate

Sodium
Hydrux-

ide

Ammo-

nium
Nitrate

Alum-
mum

Nitrate MMK

2165-IOD — — — — — — — — —

216S-16D 10 — — — — — — — —

216_11_9 _

..	 ...	 ...	 •: ; ". •SeP1iC'ra(iki and Aaetieiafed r3rain liC(d8 	 ;^:,;	 .......:	 ,"

2607-WZ — — — — — — — — —

2607-W6 — — — — — — — — —

Sanitary Crib — — — — — — — — —

^TransferYac ilities, Diver&n Boxea;'aeid PipeGnea

240-5-151 — — — — — — — — —

240.5-152 — — — — — — — — —

241 -S-151 — — — — — — — — —

241 -S-152 — — — — — — — — —

241-SX-151 — — — — — — — — —

241SX-152 — — — — — — — — —

241SX-A — — — — — — — — —

241SX-B — — — — — — — — —

241SY-A _ _ _

241SY-B — — — — — — — — —

216-5-172 — — — — — — — — —

2904-5-160 — — — — — — — — —

2904-5-170 — — — — — — — — —

29045-171 — — — — — — — — —

2415_A

241_S_B

241-S-C — — — — — — — — —

2415_D

207-S — — — — — — — — —

207-SL — — — — — — — — —

WHC(SPLANT)/9-12-92/03151T
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Tame L-S. Cnemlcal waste inventory JUmmary . rage 3 of 3

..: •Quantity of RepottedCLemicals -	
..

Waste:*,	 ..

Management odium Sodium Ammo- Alum-
Unit Number Nitric aAlumi-Mhro- Hydmx- nium inum

Nitrate Acid Sodium mate ide Nitrate Nitrate MIRK

Banal Sites

218:W-7 — — — —	 — — — — —

218-W-9

r>

C

.i.

a/ Not all sites have reported inventories. These inventories do not necessarily list all of the contaminants
disposed of at a site.
Dashes indicate data are not available.

WHC(SPLANT)19-11-92/03151 T

2T-3c



P1T

r^

C

MA

0

9

DOFJRIr91-60 .
Draft B

Table 2-4. Description of S Plant Aggregate Area Tank Farms.	 Paee 1 of 2

Total Waste
Interim Volume Drainable Waste

Name Type Integrity Stabilized	 Isolation Remaining (L) Volume (L)

24l<S :TaWFacm

241-S-101 single -shell sound no PI 1 ,616,200 363,400

241-S-102 single-shell sound no PI 2,078 ,000 870,600

241-S-103 single-shell sound no PI 938,700 386,100

241-S-104 single-shell assumed IS II 1,112 ,800 109,800
leaker

241-S-105 single-shell sound IS II 1 ,726,000 132,500

241-S-106 single-shell sound no PI 2,055 ,300 700,200

241-S-107 single-shell sound no PI 1,392 ,900 193,000

241-S-108 single-shell sound no PI 2,286 , 100 480,700

241-S-109 single-shell sound no PI 2,149 ,900 533,700

241-S-110 single-shell sound no PI 2,619,200 416,400

241-S-111 single-shell sound no PI 2,255,900 775,900

241-S-112 single-shell sound no PI 2,411,000 507,200

241-SX Tank Farm

241-SX-101 single-shell sound no PI 1,726,000 552,600

241-SX-102 single-shell sound no PI 2,055,300 692,700

241-SX-103 single-shell sound no PI 2,467,800 881,900

241-SX-104 single-shell assumed no PI 2,324,000 760,800
leaker

241-SX-105 single-shell sound no PI 2,585,200 987,900

241-SX-106 single-shell sound no PI 2,036,300 965,200

241-SX-107 single-shell assumed IS 11 393,600 18,900
leaker

241-SX-108 single-shell assumed IS II 435,300 22,700
leaker

241-SX-109 single-shell assumed IS 11 946,300 37,900
leaker

241-SX-110 single-shell assumed IS 11 234,700 0
leaker

WHC(SPLANT)/9-12-92/03151T
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Draft B

Table 2-4. Description of S Plant Aggregate Area Tank Farms.	 Page 2 of 2

Total Waste
Interim Volume Drainable Waste

Name Type Integrity Stabilized Isolation Remaining (L) Volume (L)

241-SX-111 single-shell assumed IS II 473,100 26,500
leaker

241-SX-112 single-shell assumed IS 11 348,200 11,400
leaker

241-SX-113 single-shell assumed IS ll 98,400 0
leaker

241-SX-114 single-shell assumed IS II 685,100 53,000
leaker

241-SX-115 single-shell assumed IS II 45,400 0
leaker

241-SY Tank Farm

241-SY-101 double-shell sound NA NA 4,201,400 972,700

241-SY-102 double-shell sound NA NA 2,426,200 2,157,500

241-SY-103 double-shell sound NA NA 2,816,000 632,100

fs^

:3+

Notes: IS - interim stabilized
II - interim isolated
PI - partially interim isolated
na - not applicable

Source: Tank Farm Surveillance and Waste Status Summary Report for January 1992

WHC(SPLANT)/9-12-92/03151T
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Table 2-5. General Information Refe rence Locator.	 Page 1 of 2

Desired Single-Shell Tank Information Reference Document

Watch List Tanks: Identification per WHC-EP-0182, Tank Farm Surveillance
Public Law 101-510, Section 3137, and Waste Status Summary Report,
"Safety Measures for Waste Tanks at Table 1
Hanford Nuclear Reservation." (Wyden
Bi

ll
 Amendment)

Definitions: Definitions include Interim WHC-EP-0182, Appendix A
Stabilized (IS), Partial Interim Isolated
(PI), Interim Isolated (1I), Tank Integrity
(Sound or Assumed Leaker), Intrusion,
Drywells, Laterals, Surface Levels,
Automatic FIC, Liquid Observation We

ll

(LOW), Thermocouple (TC), Sludge, and
Salt Cake.

Tank Schematic: Quick reference for WHC-EP-0182, Figure B-1
tank capacities and relative dimensions.

Tank Information: Tank waste material, WHC-EP-0182, Table C-5
tank integrity ("sound" or "assumed
leaker" stabilization isolation status, total

waste, supernatant waste, drainable
'interstitial, sludge volume, salt cake
volume, last in-tank photo date.

Single-Shell Tank Leak Volume WHC-EP-0182, Table H-1
Estimates

Leak Detection Equipment: Type and WHC-SD-WM-1 I-357, Waste Storage
description of leak detection devices for Tank Status and Leak Detection Criteria
each tank, and detection criteria.

West Area Waste Storage Tank WHC-SD-WM-T1-357, Section 6.0
Criteria: Criteria is discussed by tank
farm and includes leak detection drywells
(type of probe used, radiation criteria,
well location, well depths and monitoring
frequency), surface level measurement
(decrease/increase criteria, monitoring
frequency).

WHC(SPLANT)19-11-92/03151T
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Table 2-5. General Information Reference Locator. 	 Page 2 of 2

Desired Single-Shell Tank Information Reference Document

Tank Farms Facility Interim WHC-CM-5-7 Section 1.11
Stabilization Evaluation: Provides the
stabilization criteria for single-shell tanks
and auxiliary tanks.

Single-Shell Tank Operating OSD-T-151-00013
Specifications: Information includes
structural limitations (tank content
composition, dome loading, waste
temperatures, vapor space pressures),
radiological containment requirements,
cross-connection requirements, and leak
detection control.

Double-Shell Tank Farm Facility Safety WHC-SD-WM-SAR 016
Analysis Report: Site characteristic,
facility design, process system.

Double-Shell Tank Operating Not Available. OSD-T-151-00007
Specifications:

wHC(SPLANi)/9-11-92/03151T
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Table 2-6.	 of
	

Releases.	 Page 1 of 13

H

w

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-10 Near the 203-5 Uranium 1952 NA • An unknown source caused spotty uranium
Storage Tanks contamination.

• Maximum readings of 10,000 ct/min at 2 cm
(1 in.) were noted.

• The contaminated area was covered with
asphalt and posted with radiation zone signs.

UN-200-W-30 216-5-12 Trench July 1954 216.5-12 Trench • The contaminated area was limited to a pit
near the northeast comer of the S Plant stack.
The pit was covered with several feet of clean
soil.

• Contamination consisted predominantly of Ru
and ZrNb with approximately 5 Ci of beta
activity and 2 to 3 Ci of gamma activi ty.

• This site is scheduled for deletion, as it is a
duplicate of the 216-5-12 Trench.

UN-200-W-32 Near northwest comer of 1954 NA • A ruptured transfer line enroute to 224-U from
S Plant exclusion area S Plant spi

ll
ed uranyl nitrate hexahydrate

solution to the ground.
• No analytical data provided on the level of

contamination associated with this release.
• The contaminated area was covered with clean

soil, and the site removed from radiation zone
status in February 1971.

U

tv
^Oyy

by `^
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"lante L-o. Summary or Unplanneo meases. 	 Page 2 or 13

Associated Waste
Unplanned Management

Release No. Location Date Unit Reported Waste - Related History

UN-200-W-34 An acre between the open May 1955 NA • Release involved overflow from an open ditch
ditch and the 202-S and the 202-S Chemical Sewer Trenches
Chemical Sewer Trenches resulting in contamination of approximately

5,000 mZ between the open ditch and the
trenches.

• Maximum exposure rate of 1 R/h was
recorded.

• The ditch was dredged and the sludge
removed, placed in low spots on both sides of
the ditch and covered with 0.6 in 	 ft) of soil.
The area was removed from radiation zone
status in March 1971.

UN-200-W-35 Outside and north of S Plant September 1955 NA • Release from a leak in the uranyl nitrate
exclusion area hexahydrate process line from S Plant to

U Plant.
• Contamination was removed to the 200 West

Area Burial Ground. The area was removed
from radiation zone status in January 1972.

UN-200-W41 Right-of-way from the 202-5 July 7, 1956 NA • Transport of a burial box caused ground
railroad cut to the burial contamination at the right-of-way from the
ground 202-5 railroad cut to the burial ground.

• Unknown beta/gamma readings to 1,000
mrad/h were recorded.

• Remedial actions not identified.

V

W HC(SPLANT) /9-12-92/03151 T
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UN-200-W-42
	

Ground around a railroad
	

February 3, 1957
shack near 202-5 Building

UN-200-W-43
	

Blacktop area near radiation
	

February 12, 1957
zone east of 223-5

H

UN-200-W-49
	

241-SX Tank Farm, outside 	 July 31, 1958
of southeast comer

UN-200-W-50
	

East 241-SX Tank Farm	 August 25, 1958

9
Table 2-6.	 or unplannea xeieases.	 Pages of is

Associated Waste
Unplanned
	

Management
Release No.	 Location

	 Date	 Unit
	

Reported Waste - Related History

NA	 • Contaminated spots from an unknown source
were found in the S Plant Aggregate Area near
a railroad shack.

• Contamination consisted of unknown
beta/gamma readings to 500 mrad/h.

• The site was cleaned to readings of 2,000 to
5,000 ct/min.

NA	 • Site originated from wind blown contamination
from a nearby radiation zone. Site is
approximately 110 m2 (1,200 ft) with 4,500
kg (5 tons) of contaminated soil.

• Unknown alpha with readings to 2,000
dis/min.

• Remedial actions not identified.

241-SX Tank	 • Release from the 241-SX Tank Farm caused
Farm	 contamination of approximately 46 0 (500 ft)

outside of the southeast comer of the tank
farm.

• Unknown beta/gamma readings up to 150
mrad/h were noted, with a single spot with
readings up to 10 rad/h.

• Remedial actions not identified.

241-SX-113	 • A release from 241-SX Tank Farm resulted in
Single-Shell Tank	 the contamination of an area approximately

8,000 m2 (2 acres) east of the tank farm.
• Unknown beta/gamma readings of 40,000

ct/min with spots up to 100 mrad/h were
noted.

• Remedial actions not identified.

g

W o

g
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Associated Waste
Unplanned	 Management

Release No.	 Location	 Date	 Unit	 Reported Waste - Related

UN-200-W-52	 South of the 241-S-151	 September 15, 1958 207-S Reten
ti

on	 Leakage from the 241-S-151 Diversion Box
Diversion Box toward 10th 	 Basin and 241-S-	 caused ground contamination in an oval shaped
Street	 151 Diversion	 area approximately 91 m (300 ft) wide, lying

Box	 immediately south of the diversion box toward
10th Street, including the 207-S Reten tion
Basin.

UN-200-W-56	 Near the 202-5 Column	 February 6, 1961	 NA	 • Heavy rainfall washed contamina tion from a
Carrier Trench radiation zone (216-S-12) and contaminated 19

m2 (200 ft^ of graveled surface, and 5 m2 (50
ft) of blacktop.

• Unknown beta/gamma readings of 30,000
ct/min on graveled surface and 80,000 ct/min
on the blacktop were recorded.

• The contaminated area was roped off.

UN-200-W-61	 Near the southwest comer of 	 April 24, 1966	 NA	 • A firehose ruptured while flushing the H-10 to
the 202-S Building	 the 241-SX transfer line, resulting in

contamination of an area approximately 19 m2
(200 ft) and containing 9,000 kg (10 tons) of
soil.

• Unknown beta/gamma readings from 4,000 to
100,000 ct/min were recorded.

• Contaminated walkways were washed down
and released from radiation zone status. The
top 15 cm (6 in.) of contaminated soil were
removed.

C"
W
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Associated Waste
Unplanned Management

Release No.	 Location Date	 Unit Reported Waste - Related History

UN-200-W-69	 Between the 204-5 railroad March 2, 1973	 NA • Numerous spots of ground contamination of
spur and the S Plant railroad 2,000 to 50,000 et/min with infrequent spots of
cut 20 to 100 mrads/h were noted north and

northeast from the 204-S Unloading Station
and between the 204-5 railroad spur and the
S Plant railroad cut.

• Inside established radiation zone, the sump pit
was found contaminated from 1,000 to 5,000
mrads/h and the grating from the sump stacked
nearby to 800 mrads/h.

• Extension of survey outside the S Plant
exclusion fence produced readings of 5,000 to
100,000 ct/min between 204-5 railroad spur
and the S Plant railroad cut embankment.

• Remedial actions not identified.

UN-200-W-80	 244-5 Receiver Tank and October 24, 1978	 241-S Tank Farm • The 241-5 and 241-SX Tank Farms
areas adjacent to the 241-5 241-SX Tank contaminated the 2445 Receiver Tank
and 241-SX Tank Farms Farm construction site and other areas adjacent to the

tank farms.
• Radionuclides known to be present are "Sr

and 137Cs with readings to 60,000 ct/min.
• Remedial actions not identified.

UN-200-W-81	 Between the 241-S and 241- January 2, 1979	 241-5 Tank Farm • Airborne migration of contamination from the
SX Tank Farms 241-SX Tank 241-5 and 241-SX Tank Farms.

Farm • Unknown beta/gamma with readings from 500
to over 100,000 ct/min were recorded.

• The area was cleaned and released; however,
upon detection of subsequent contamination the
area was roped off and reposted as a radiation
zone.

t"
bd Fes„
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P

ON
M

Unplanned
Release No. Location

Associated Waste
Management

Date	 Unit Reported Waste - Related History

UN-200-W-82 Area near the 241-5-151 January 15, 1980	 241-S-151 • Traffic from daily routine surveillance
Diversion Box and the 241- Diversion Box deposited specks of contamination outside the
S-302 Catch Tank and 241-S-302 radiation zone.

Catch Tank • Unknown betalgamma readings were noted
with spots outside of the zone reading up to
80,000 ct/min.

• The specks were picked up and removed to the
burial ground.

UN-200-W-83 Vicinity of 204-S radiation November 23, 1981	 NA • An unknown amount of radioactive
zone contamination was spilled on the ground in the

vicinity of the 204-5 radiation zone.

UN-200-W-108 Underground crib waste line January 8, 1969	 NA • Ruptures in the underground crib waste lines
between 216-S-9 Crib and produced unknown beta/gamma with exposure
216-5-23 Crib rates 40 R/h detected at the bottom of the

waste line.
• Leakage occurred over an unknown time

period releasing an unknown amount of waste.
• Release was cleaned up by redirecting

approximately 110 L (30 gal) of waste solution
into a hole in the ground below the opening of
the line and approximately 6 m (20 ft) below
the ground surface.

• Annual surface radiological monitoring is
performed at this site; during the October 1990
survey no contamination was detected. This
was a decrease from the previous survey.

U
O

g
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Associated Waste
Unplanned Management

Release No.	 Location Date	 Unit Reported Waste - Related History

UN-200-W-109	 Underground crib waste line January 24, 1969	 NA • Ruptures in underground crib waste lines
between 216-S-9 Crib and resulted in waste water bubbling to the surface;
216-5-23 Crib radiation exposure rates of unknown

beta/gamma were measured at 450 mR/h and
decreased to 20 tnR/h after the water sank
back into the ground.

• Annual surface radiological monitoring is
performed at that site; during the October 1990
survey general contamination was detected
from 200 to 6,000 ct/min, indicating no change
in contamination from the previous survey.

• Remedial actions not identified.

UN-200-W-114	 Area east of 241-SX Tank September 1980	 241-SX Tank • Annual surface contamination monitoring
Farm Farm, 241-SX- performed October 1990 in the vicinity of the

151 Diversion 241-SX Tank Farm, 241-SX-151 Diversion
Box, and the Box, and the 241-SX-152 Diversion Box
241-SX-152 detected contamination from 200 to 450 ctfmin

Diversion Box with specks of contamination up to 4 mRfh.
• Similar conditions were reported during

surveys in September 1988 and 1989.
• Cleanup operations have reduced but not

eliminated particulate contamination.

UN-200-W-116	 91 m (300 ft) north of the 1968	 NA • Site was contaminated with particulate matter
202-5 Building spread by wind from the 204-5 Waste Storage

Tank exhaust and the related railroad tanker
waste unloading station.

• General contamination was measured at 200
ct/min with isolated specks up to 2 mrem/h
during surface radiation monitoring in October
1990.

G

td `o

g
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Table 2-6. Summary of Unplanned Releases. 	 Page 8 of 13

y

Unplanned
Release No. Location

Associated Waste
Management

Date	 Unit Reported Waste - Related History

UN-200-W-123 204-S Unloading Facility January 18, 1979	 NA • Release of 73,000 L (19,300 gal) of
Area radioactive liquid waste occurred at the 204-S

Unloading Faci
li

ty area, caused by a frozen
discharge line.

• Contaminated ground beneath the tank car was
cleaned up.

UN-200-W-127 East side of 242-5 Building February 26, 1980	 NA • A pool of 
li

quid was found on the found at the
east side of 242-S Building; high radia

ti
on

levels were noted all around the building.
• Spill area was covered with clean soil.

UN-216-W-25 Encasement containing Unknown	 242-5 Evaporator • Not an unplanned release, but has been given
transfer lines between the that designation; an encasement containing
242-S Evaporator and the transfer lines between the 242-5 Evaporator
241-U Tank Farm (inactive) to the 241-U Tank Farm is emitting

radioactivity .
• No release of radioactive material has

occurred; current levels range from 2,000 to
40,000 dis/min beta.

• A series of 24 clean-out boxed are regularly
surveyed for radiation.

G
O

tv

W^

UN-216-W-30	 Northeast of the 241-SY	 1985	 241-SY Tank	 • Release of unknown origin and type resulted in
Tank Farm including 216-5- 	 Farm	 contamination of a site extending 900 ft to the
23 Crib	 northeast of the 241SY Tank Farm and

spreading 250 ft. wide.
• Current levels of radioactivity are 3,500

dis/min beta, less than 0.5 mrem/h.
• Site crosses the northern  portion of the 2165-

23 Crib; it is heavily vegetated and shows no
sign of stabilization.

WHC(SPLANT)/9-12-92/03151T
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Associated Waste
Unplanned	 Management

Release No.	 Location	 Date	 Unit Reported Waste - Related History

UPR-200-W-96	 Adjacent to and north of the	 January 9, 1969	 NA Release consisted of 0.01 g of Pu-239
233-5 Filter House contaminated water. Smear samples taken of

the water and surfaces involved were as

follows: water on the floor of the 233-S Filter
House was greater than 40,000 dis/min; the
concrete pad outside the filter building was
10,000 dis/min; the electric motor pad was
10,000 dis/min; and the water in the overflow
pool was 600 dis/min.

• The site was covered with 71 m (234 ft) of
clean gravel.

• The October 1991 radiological survey detected
contamination of 200 to 3,000 ct/min at the
northwest comer of the site.

UPR-200-W-47	 Approximately 137 m (150	 June 1958	 216-S-16P Dike break resulted in soil contamination that
yd) to the west of the 216-5- spread approximately 137 m (150 yd) to the
16P Pond west of the S Plant Pond dike and extended

274 m (300 yd) from north to south.
• Readings to a maximum of 750 mR/h we re

observed.
• Contaminated ground was bladed under during

a remediation effort in 1959.

UPR-200-W-57	 233-S Building	 November 6, 1963	 233-S Building • A fire in the plutonium column at the 233-5
Building spread plutonium con tamination
throughout and in the immediate vicinity of the
building.

• Parts of the building were cleaned of gross
contamination and nonflammable alpha
contamination was remediated.

g

b7 ^
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Table 2-6. Summary of Unplanned Releases. 	 Page 10 of 13

Unplanned
Release No. Location Date

Associated Waste
Management

Unit Reported Waste - Related History

UPR-200-W-59 No. 1 Pond at 202-5 September 26, 1965 202-5 Building a Failure of an F-1 process vessel coil in the
Building 202-5 Building allowed effluent to mix with

the cooling water.
e Unknown beta/gamma readings with a

maximum dose rate of 190 mrad/h at the No.
1 Pond inlet.

a Remedial actions not identified.

UPR-200-W-87 291-S HEPA filter housing January 28, 1992 291-5 Stack a Water leak from the 291-5 HEPA filter
Complex housing contaminated the ground at its base.

a Readings to 2,000 ct/min were recorded.
a Contaminated soil was removed.

UPR-200-W-124 216-S-19 Pond Unknown 216-S-19 Pond a Dike break caused contamination over an area
9 m (30 ft) wide and extending approximately
305 m (1,000 ft) southwest of the 216-5-19
Pond dike.

a No monitoring data reported this release.
a Remedial actions not identified.

UPR-200-W-139	 216-U-9 Ditch September 1953	 216-U-9 Ditch	 a Contamination from an unknown source was
detected at the 216-U-9 Ditch.

a No radiation readings or analytical data
reported-

* Site was covered in the Spring of 1954.

UPR-200-W-13	 207-5 Retention Basin and December 23, 1952 	 207-5 Retention	 a Release may have been related to the failure of
swamp area outside 200 Basin	 the H-4 oxidizer coil at the 202-5 Building.
West Area a Unknown beta/gamma readings with a dose

rate that increased from 6 mrem/h to 700
mrem/h over a 3-day period.

a Remedial actions not identified.

Cl
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Table 2-6. Summary of Unplanned Releases. 	 Page 11 of 13

Unplanned
Release No. Location Date

Associated Waste
Management

Unit Reported Waste - Related History

UPR-200-W-15 207-5 Retention Basin and November 1952 207-5 Retention • Release resulted from the failure of a steam
swamp area outside 200 Basin coil in the 202-5 Building D-12 Waste
West Area Concentrator.

• Unknown beta/gamma activity with dose rates
up to 2 rem/h. Contamination was measured
at 35 mrem/h 1 in. from the ground.

• The swamp was diked to maintain a constant
water level.

UPR-200-W-20 Area near 241-5-151 January through 241-5-151 • Release occurred as a result of leakage from
Diversion Box and 241-SX February 1953 Diversion Box the 241-5-151 Diversion Box, contaminating a
Tank Faun 92 m2 (1,000 ft) area near the 241-SX Tank

Farm.
• Reported readings indicated unknown

beta gamma contamination.
• Contamination was covered with 92 & (1,000

ft) of gravel. The site was removed from
radiation zone status in January 1971.

UPR-200-W-36 216-5-1 and -2 Crib area August 4, 1995 216-5-1 and • A ruptured test well caused a release from the
-2 Cribs 216-S-1 and -2 Cribs.

• No data concerning contamination detailed.
• Remedial actions not identified.

UPR-200-W-51 South of 241-5-151 September 12, 1958 241-5-151 • Leakage from the 241-S-151 Diversion Box
Diversion Box Diversion Box contaminated a narrow strip of ground south of

the diversion box.
• Unknown beta/gamma readings up to So

mrad/h were taken within 30 m (100 ft) of the
diversion box and readings outside the fenced
area were recorded at approximately 4,000
ct/min.

• Contaminated soil was saturated with water
and turned over with a bulldozer.

t7
O
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Associated Waste
Unplanned	 Management

Release No.	 Location	 Date	 Unit Reported Waste - Related History

UPR 200-W-95	 207-S Retention Basin	 Late 1952 until	 207-S Retention • A number of process coil leaks from the 202-S
April 1954	 Basin Building caused the 207-S Retention Basin to

become contaminated.
• The site has been interpreted as low-activi ty

containing approximately 10 Ci of mixed
fission products.

• No monitoring data provided.
• The gross amounts of radioactivity remaining

on the concrete floors and walls of this site
were covered by an overfill of soil.

UPR-200-W-140	 241-SX-107 Single-Shell	 1964	 241-SX-107	 • Spill of 19,000 L (5,000 gal) from the 241-
Tank	 Single-Shell Tank	 SX-107 Single-Shell Tank resulted in the

lateral spread of contamination 17 to 18 m (55
to 60 ft) below ground surface.

• Tank is currently inactive and was removed
from service in 1964.

UPR-200-W-141	 241-SX-108 Single-Shell 1962	 241-SX-108 • Release of approximately 9,100 L (2,400 gal)
Tank Single-Shell Tank of supernatant containing REDOX high-level

waste and concrete.
• Remedial actions not identified.
• The tank is curren

tl
y inactive and was removed

from service in 1962.

UPR-200-W-142	 241-SX-109 Single-Shell 1965	 241-SX-109 • Release of approximately 19,000 L (5,000 gal)
Tank Single-Shell Tank of REDOX high-level liquid waste.

• Remedial actions not identified.
• The tank is curren

tl
y inactive and was removed

from service in 1965.

0 0
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Associated Waste

Unplanned Management
Release No. Location Date Unit Reported Waste - Related History

UPR-200-W-143 241-SX-111 Single-Shell 1974 241-SX-111 • Release of approximately 7,570 L (2,000 gal)
Tank Single-Shell Tank of REDOX high-level liquid waste and ion

exchange liquid waste from the 241-SX tanks.
• Remedial actions not identified.
• The tank is currently inactive and was removed

from service in 1974.

UPR-200-W-144 241-SX-112 Single-Shell 1969 241-SX-112 • Release of approximately 114,000 L (30,000
Tank Single-Shell Tank gal) of REDOX high-level 

li
quid waste.

• Remedial actions not identified.
• The tank is currently inactive and was removed

from service in 1969.

UPR-200-W-145 241-SX-113 Single-Shell 1962 241-SX-113 • Release of approximately 57,000 L (15,000
Tank Single-Shell Tank gal) of REDOX high-level liquid waste.

• Remedial actions not identified.
• The tank is currently inactive and was removed

from service in 1958.

UPR-200-W-146 241-SX-115 Single-Shell 1965 241-SX-115 • Release of approximately 190,000 L (50,000
Tank Single-Shell Tank gal) of REDOX high-level liquid waste.

• Remedial ac tions not identified.
• The tank is currently inactive and was removed

from service in 1965.

g
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Table 2-7. Summary of Waste-Producing Processes in the S Plant Aggregate Area.

Waste Major Chemical Ionic Organic
Process Generated Constituents Strength pH Concentration Radioactivity

Feed Jacket Fission products, jacket High Basic Low High
Preparation dissolution constituents (a

ll
oy)

sodium hydroxide,
sodium alnminate

Fuel Sodium hydroxide, High Basic Low High

dissolution ferrous sulfamate,
zirconium, niobium

Extraction Aqueous Sodium aluminate, High Neutral Low Low
Cycles process fission products, sodium -Basic

waste hydroxide

Organic Hexone Low Neutral High Low
process
waste

Solvent Aqueous Sodium hydroxide, High Basic Low to High
Recovery waste sodium carbonate Medium

Analytical Laboratory Sodium hydroxide, Low Basic Low Low
Laboratory waste organics, fission projects

WHC(SPLANT)/9-17-92/03151T
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Table 2-8. Radionuclides and Chemicals Used or Produced in
beparauon/.Kecovery rrooesses.

N7

C7^

RADIONUCLIDES
Actinium-225 Plutonium Uranium-236
Actinium-227 Plutonium-238 Uranium-238
Americium-241 Plutonium-239/240 Yttrium-90
Americium-242 Plutonium-241 Zirconium-93
Americium-242m Polonium-210 Zirconium-95
Americium-243 Polonium-213
Antimony-126 Polonium-214 ORGANIC CHEMICALS
Antimony-126m Polonium-215 Methyl isobutyl ketone
Astitine-217 Polonium-218 Normal paraffin hydrocarbon
Barium-135m Praseodymium Tributyl phosphate
Barium-137m Promethium-147
Bismuth-210 Protactinium-233 INORGANIC CHEMICALS
Carbon-14 Protactinium-234m Aluminum
Cerium-141 Radium Aluminum nitrate nonahydrate
Cerium-144 Radium-223 Aluminum nitrate (mono basic)
Cesium-134 Radium-225 Boric Acid
Cesium-135 Radium-226 Ceric ammonium nitrate
Cesium-137 Radium-228 Dibasic aluminum nitrate
Curium-242 Rhodium-106 Ferrous ammonium sulfate
Curium-244 Ruthenium-103 Ferrous sulfamate
Curium-245 Samarium-151 Ferrous sulfate
Francium-221 Selenium-79 Hydrazine
Francium-223 Strontium-90 Iron
Gross alpha Technetium-99 Nitric acid
Gross beta Tellurium-121 Oxalic acid
Iodine-131 Tellurium-125m Periodic acid
Iodine-129 Tellurium-127 Silicon
Krypton-85 Tellurium-129m Silver nitrate
Lanthanium Thallium-207 Sodium bismuthate
Lead 209 Thallium-208 Sodium carbonate
Lead 210 Thorium-227 Sodium dichromate
Lead 211 Thorium-229 Sodium fluroide
Lead 212 Thorium-230 Sodium hydroxide
Lead-214 Thorium-231 Sodium nitrate
Neodymium Thorium-234 Sodium nitrite
Neptunium-237 Tritium Sulfuric acid
Neptunium-239 Uranium Zirconium
Nickel-63 Uranium-233
Niobium-93m Uranium-234
Niobium-95 Uranium-235

WHC(SPLANT)/9-12-92/03151T
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Table 2-9. Partial List of Chemicals Used in the 222-S Laboratory. Page 1 of 2

Compound Name Formula

Acetone CH3C2OH3

Aluminum nitrate nonahydrate Al(NO3)3.9H2O

Ammonium hydroxide NH4OH

Ammonium oxalate (NH4)2C2O4H2O

Bromonaphthalene C1oH7Br

Butylated hydroxytoluene --

Ceric sulfate Ce(SO)2

Dig-ethyl hexyl phosphoric acid C16H34POOH

Ferrous sulfamate Fe(SO3NH2)2

Ferrous sulfate FeSO4

Hydrazine H2NNH2 • H2O

Hydrochloric acid HC1

Hydroxylammine hydrochloride NH20H • HCL

Hydroxyquinoline C9H6NOH

Lead nitrate Pb(NO3)2

Mercuric thiocyanate Hg(SCN)2

Methyl ethyl ketone CH3COC2H5

Methyl isobutyl ketone CH30004H9

Mineral oil Light hydrocarbons

Nitrate NO3

Nitric acid HNO3

Normal paraffin hydrocarbon ClOH22 to C14H30

O-phenanthroline C12HsN2

Potassium fluoride KF

Potassium oxlate K2C2O4

Potassium permanganate KMnO4

S-diphenyl carbazide C13HI4N4O

Sodium dichromate Na2CR2O7 • 2H2O

WHC(SPLANT)/9-12-92/03151T
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Compound Name Formula

Sodium fluoride NaF

Sodium hydroxide NaOH

Sodium nitrite NaNO2

Sulfate S03

Sulfuric acid H2SO4

Tetrabromoethane (CHBr2)2

Tetraphenyl boron (C6H5)B

Thenoyltrifluoroacetone C7H5SO2F3

Tributyl phosphate (C4H9)3 PO4

Trichloro methane --

Titanium chloride TiC14

Tri-iso-octylamine C241151N

Tri-n-octylamine 'C24H51N

Vanadium V

Xylene C6H4(CH3)2

Zinc amalgam ZnHg

Source: Klem 1990

I*
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Aggregate Area
waste management emus. 	 rage t or

INORGANIC CHE
MI

CALS

F ^,

Ii

Aluminum Potassium dichromate Carbon-14
Aluminum nitrate Potassium fluoride Cerium-141
Aluminum oxide Potassium oxalate Cesium-134
Ammonia Potassium permanganate Cesium-137
Ammonium fluroide Silicon Chlroine-36
Ammonium hydroxide Silicon dioxide Chromium-51
Ammonium nitrate Silver nitrate Cobalt-57
Ammonium oxalate Sodium aluminate Cobalt-58
Boron Sodium bismuthate Cobalt-60
Boric acid Sodium carbonate Curium-243
Cadmium Sodium dichromate Einsteinium-254
Ceric ammonium nitrate Sodium fluoride Europium-152
Ceric sulfate Sodium hydroxide Europium-154
Chromic nitrate Sodium metasilicate Europium-155
Copper Sodium nitrate Gadolinium-153
Ferrous ammonium sulfate Sodium nitrite Germanium-68
Ferrous sulfamate Sulfamic acid Iodine-123
Ferrous sulfate Tetrabromoethane Iodine-125
Hydrazine Tin Iodine-129
Hydrochloric acid Titanium chloride Iron-55
Hydrofluoric acid Xenon Iron-59
Hydrogen Zinc Krypton-85
Hydroxylamine Lead-212
Hydrochloride RADIONUCLIDES Lead-214
Iron Aluminum-28 Manganese-54
Lead nitrate Americium-241 Molybdenum-93
Magnesium Antimony-122 Niobium-93m
Manganese dioxide Antimony-124 Niobium-94
Mercuric nitrate Antimony-125 Niobium-95
Mercuric thiocyanate Antimony-126 Nickel-59
Mercury Barium-133 Nickel-63
Nitric acid Barium-137 Phosphorus-32
Nitric oxide Beryllium-7 Plutonium-238
Nitrogen dioxide Beryllium-10 Plutonium-239
Oxalic acid Cadmiun-109 Plutonium-240
Periodic acid Calcium-45 Plutonium-241

WHC(SPLANT)/9-12-92/03151T
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Agg regate Area
waste Aianaeement units. 	 2of2

0

Potassium-40
Polonium-210
Promethium-147
Protactinium-231
Radium-228
Rhenium-187
Rhodium-106
Rubidium-86
Ruthenium-103
Ruthenium-106
Scandium-46
Selenium-75
Silver-108
Silver-110
Sodium-22
Sulfur-35
Tin-121
Tin-123m
Tritium
Strontium-82
Strontium-90
Tantalum-182
Technetium-99
Tellurium-121
Tellurium-125m
Tellurium-127
Tellurium-129m
Thallium-204
Thullium-170
Uranium-234
Uranium-235
Uranium-236
Uranium-238
Vanadium-49
Ytrium-87
Yttrium-88
Zinc-6S
Zirconium-95

ORGANIC CHEMICALS
Acetone
Bromonapthalene
Di2-ethyl hexyl phosphoric acid

WHC(SPLANT)/9-12-92/03151T

Hydroxyquinoline
Methyl isobutyl carbinal
Methyl isopropyl diketone
Mineral oil
Normal paraffin
hydrocarbon
O-phenanthroline
Propane
S-diphenyl carbazide
Tetraphenyl boron

Thenoyltrifluoroacetone
Tributyl phosphate
Tri-iso-octylamine
Tri-n-octylamine
Xylene

2T-10b



DOE/RL-91-60
Draft B

1 3.0 SITE CONDITIONS
2
3
4 The fo

ll
owing sections describe the physical nature and setting of the Hanford Site, the

5 200 West Area, and the S Plant Aggregate Area. The site conditions are presented in the
6 fo

ll
owing sections:

7
8 • Physiography and Topography (Section 3.1)
9
10 • Meteorology (Section 3.2)
11

12 • Surface Hydrology (Section 3.3)
13

14 • Geology (Section 3.4)
15

16 • Hydrogeology (Section 3.5)

17^y
18 • Environmental Resources (Section 3.6)
19
20 • Human Resources (Section 3.7).
21

22 Sections describing topography, geology, and hydrogeology have been taken from
23 standardized texts provided by Wes tinghouse Hanford (Delaney et al. 1991; arA Lindsey et
24 al. 1991'	 d" vtc s^ 	for that purpose.
25

26

27 3.1 PHYSIOGRAPHY AND TOPOGRAPHY
" 28

29 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of south central
30 Washington. The Pasco Basin is one of a number of topographic depressions located within
31 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
32 broad basin located between the C ascade Range and the Rocky Mountains. The Columbia
33 Intermontane Province is the product of Miocene continental flood basalt volcanism and
34 regional deformation that occurred over the p ast 17 million years. The Pasco Basin is
35 bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
36 Ridge, and the Rattlesnake Hi

ll
s, on the south by Rattlesnake Mountain and the Rattlesnake

37 Hi
ll

s, and on the east by the Palouse sNlope (Figure 3-1).
38

39 The physiography of the Hanford Site is dominated by the low-re lief plains of the
40 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
41 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of
42 anticlinal ridges, (2) Pleistocene cataclysmic flooding, 10	 Holocene eolian activity 

110
^t
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1	 4#€send (4}^ Up lift of the ridges began in the Miocene epoch and continues to
2	 the present. Cataclysmic flooding occurred when ice dams in western Montana and northern

3	 Idaho were breached, a
ll

owing large volumes of water to spi ll across eastern and central
4	 Washington. The last major flood occurred about 13,000 years ago, during the late
5	 Pleistocene loch. Anastomosing flood channels, giant current ripples, bergmounds, and
6	 giant flood bars are among the landforms created by the floods. Since the end of the
7	 Pleistocene epoch, winds have loca

ll
y reworked the flood sediments, depositing dune s ands in

8	 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin.
9	 Genera

ll
y, sand dunes have been stabilized by anchoring vegetation except where they have

10	 been reactivated where vegetation is disturbed (Figure 3-4).
11

12	 A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
13	 are situated in the northern part of the 	 !k:kg ;Site adjacent to the Columbia River in an

r14	 area commonly called the "Horn." The elevation of the ",Horn is between 119 and 143 m
15	 (390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the

`36	 river. The 200 Areas are situated on a broad flat area ca
ll

ed the 200 Areas Plateau. The
17	 200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198
18	 to 229 m (650 to 750 ft) above msl. The plateau decreases in eleva tion to the north,

19	 northwest, and east toward the Columbia River, and plateau escarpments have elevation
40 changes of between 15 to 30 m (50 to 100 ft).
21

22	 The 200 West Area is situated on the 200 Areas Plateau on a relatively flat prominent
23	 terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
24	 Creek Bar trends generally east to west and is	 bisected by a flood channel that

5	 trends north to south . This terrace drops off rather steeply to the north and northwest with
.26	 elevation changes between 15 and 30 m (50 to 100 ft).
27

28	 The topography of the 200 West Area is genera
ll

y flat (Figure 3-1). The elevation in
X29	 the vicinity of the S Plant Aggregate Area ranges from approximately 219 m (720 ft) in the
30	 eastern part of the unit to about 197 m (647 ft) above msl in the western part. A detailed
31	 topographic map of the area is provided as Plate 2. There are no signi ficant natural surface
32	 drainage channels within the area.
33

34

35 3.2 METEOROLOGY
36
37	 The following subsections provide informa tion on Hanford Site meteorology including
38	 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
39	 (Section 3.2.3).

40

41	 The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
42	 because of the rainshadow effect of the mountains. The weather is monitored at the Hanford

WHC(SPLAN )19-11-92/03133A
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0
1 Meteorology Station, located between the 200 East and 200 West Areas, and at other points
2 situated 

th
rough the reservation. The following sections summarize the Hanford Site

3 meteorology.4
5
6 3.2.1 Precipitation7
8 The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
9 Precipitation fa

ll
s mainly in the winter, with about half of the annual precipitation occurring

'^ t̂ia	 3	
"'zxrow^°m».t3'° v ro	 «.e	 ». Ebetween November and February.	 ¢ I	 h start 1 evert	 1	 't^.tCfi)aibs	 a.a,;^'^PZ zJZ`3,Ja	 ¢	 ».<«r{'.^fr	 ak's Cg	 °H

s	 a	 ¢	 ¢°T C`y.^	 n`^wn	 egg	 FS»	 E h 	4	 ò ' `E.o.. ..

12p^ttC1y^cmu13 Average winter snowfall ranges from 13 cm (5.3 in.) in January
13 to 0 8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in	 _
14 February 1916 (Stone et al. 1983). During December through February , snowfall accounts
15 for about 38% of all precipitation in those months.
16
17 The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%.
18 Humidity is higher in winter than in summer. The monthly averages for the same period
19 range from 32.2% in July to 80% in December. Atmospheric pressure averages are higher

r-= 20 in the winter months and record absolute highs and lows also occur in the winter.

'10
21
22

— 23 3.2.2 Winds
24

25 The Cascade Mountains have considerable effect on the wind regime at the Hanford
26 Site by serving as a source of cold air drainage. This gravity drainage results in a northwest

p 27 to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to
28 1980 is 3.4 m/s (7.7 mph). Peak gust speeds r ange from 28 to 36 m/s (63 to 80 mph) and
29 are generally southwest or west-southwest winds (Stone et al. 1983).
30

31 Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983).
32 The gravity drainage from the Cascades produces a prevailing west-nor thwest wind in the
33 200 West Area. In July, hourly average wind speeds r ange from a low of 2.3 m/s (5.2 mph)
34 from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.
35

36

37 3.23 Temperature

38

39 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C
40 (-27 °F) to -6 °C (+22 °F), and maximum summer temperatures vary from 38 °C (100 °F)
41 to 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C
42 (-20 °F) or below are recorded. There are 10 days of record when the maximum
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temperature failed to go above -18 °C (0 °F). Prior to 1980, there were three summers on
record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone
et al. 1983).

3.2.4 MmespheAe Pressure

3.3 SURFACE HYDROLOGY

3.3.1 Regional Surface Hydrology

Surface drainage enters the Pasco Basin from several other basins, which include the
Yakima River Basin, iferse Reaven Bm , Walla Walla River Basin, Palouse/snake Basin,
and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by
major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial
streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is
recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and
outflow is recorded below McNary Dam. Average annual flow at these recording stations is
approximately 1.1 x 1011 m' (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 10" a (1.3 x
108 acre-ft) at the McNary Dam gage (DOE 1988#).
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I*
Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).

Mean annual runoff from the basin is estimated to be less than 3.1 x 10' m3/yr (2.5 x
10° acre-ft/yr), or approximately 3% of the total precipitation. The remaining precipitation
is assumed to be lost through evapotranspiration with a small component (perhaps less than
1%) recharging the groundwater system (DOE 1980.

3.3.2 Surface Hydrology of the Hanford Site

Primary surface water features associated with the Hanford Site, located near the center
of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the
Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than
0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 1988.
Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste
disposal activities are also present on the Hanford Site.

The Columbia River flows through the northern part and along the eastern border of
the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along
the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also
present along this reach, including irrigation outfalls from the Columbia Basin Irrigation
Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the
Hanford Site are drained by the Columbia River.

Routine water-quality monitoring of the Columbia River is conducted by the U.S.
Department of Energy (DOE) for both radiological and nonradiological parameters and has
been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State
Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for
Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
Basin, to McNary Dam. This designation requires that all industrial uses of this water be
compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
the Columbia River water is characterized by a very low suspended load, a low nutrient
content, and an absence of microbial contaminants (DOE 1988.

Approximately one-third of the Hanford Site is drained by the Yakima River system.
Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are
within the Yakima River drainage system. Both streams drain areas along the western part
of the Hanford Site and cross the southwestern part of the ni. ' p Site toward the Yakima
River. Surface flow, which may occur during spring runoff or after heavier-than-normal
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
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1 located on the western part of the Hanford Site, forms a sma
ll

 surface stream that flows for
2 about 2.9 km (1.8 mi) before infiltrating into the ground.
3
4
5 3.3.3 S Plant Aggregate Area Surface Hydrology
6
7 No natural surface water bodies exist in the four operable units of the S Plant
8

pN. ^. .MN	 : 04+.

IMP),

....	 Y.N#JY.M^... a'[ 	 N.. ..	 NAggregate Area	 a c a a	 n^`4^îeP 	 M	 There are three ditches, six
9 ponds, four trenches, and two retention basins in the S Plant Aggregate Area. The
10 216-S-10p,	 Ditch is the only waste management unit, with the exception of the west fork of
11 the 216-U-9 Ditch, that remains open for surface disposal of liquid waste. The south pond
12 area of the 216-S-11 pond is being used for root penetra tion studies. The unlined 216-
13 S-101^4. Ditch has approximately 0.3 m (1 ft) of st anding water in the unstabilized portion.
1A All inactive waste management units have been either stabilized or backfilled.
15
16 The 200 West Area and specifically the S Plant Aggregate Area is not in a designated
L7, floodplain. Calculations of probable maximum flood for the Columbia River and the Cold
18 Creek watershed indicate that the 200 West Area is not expected to be inundated under
19 maximum flood conditions (DOE/RL 1991).

21
22 3.4 GEOLOGY
23
24 The following subsections provide informa tion pertaining to geologic characte ristics of
25 southcentral Washington, the Hanford Site, the 200 West Area, and the S Plant Aggregate
2( Area. Topics included are the regional tectonic framework (Sec tion 3.4.1), regional
27 stratigraphy (Sec tion 3.4.2), and 200 West Area and S Plant Aggregate Area geology
28 (Section 3.4.3).
;9
30 The geologic characteriza tion of the Hanford Site, including the 200 West Area and
31 S Plant Aggregate Area is the result of many previous site inves tigation activities at Hanford.
32 These activities include the siting of nuclear reactors, characterization activities for the Basalt
33 Waste Isolation Project (BWIP), waste management activities, and related geologic studies
34 supporting these efforts. Geologic inves tigations have included regional and Hanford Site
35 surface mapping, borehole/well sediment logging, field and laboratory sediment
36 classification, borehole geophysical studies (including gamma radia tion logging), and in situ
37 and laboratory hydrogeologic properties tes ting.
38
39
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1 3.4.1 Regional Tectonic Framework
2
3 The following subsections provide informa tion on regional (southcentral Washington)
4 geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional

5 and Hanford Site seismology.
6
7 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a pa rt of the North
8 American continental plate and lies in a back-are setting east of the Cascade Range. It is
9 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky

10 Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
it Plain (Figure 3-8).

12

13 The Columbia Plateau can be divided into three informal structural subprovinces
14 (Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989).
15 These structural subprovinces are delineated on the basis of their structural fab ric, unlike the
16 physiographic provinces that are defined on the basis of landforms. The Hanford Site is
17 located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces.
18

19 The principal characteristics of the Yalama Fold Belt (Figure 3-10) are a se ries of
20 segmented, narrow, asymmetric anticlines that have wavelengths between 5 and 31M km (3
21 and 19 mi) and amplitudes commonly less th an 1 km (0.6 mi) (	 if I•%1

y
! RVReidel et al.

.Q^.A:roA3.^QQw$,SnL

22 1989a). The northern 
li

mbs of the anticlines genera
ll

y dip steeply to the north, are vertical,
23 or even overturned. The southern limbs genera

ll
y dip at relatively shallow angles to the

24 south. Thrust or high-angle reverse faults with fault planes that strike para
ll

el or subparallel
25 to the axial trends are principally found on the north sides of these anticlines. The amount of
26 vertical stratigraphyily offset associated with these faults va ries but commonly exceeds
27 hundreds of meters. These anticlinal ridges are separated by broad synclines or basins that,
28 in many cases, contain thick accumulations of ideegexe—srt	 to Quatemary-age
29 sediments. The Pasco Basin is one of the larger structural basins in the Yakima Fold Belt
30 Subprovince .
31

32 Deformation of the Yakima folds occurred under a north-south compression and was
33 contemporaneous with the erup tion of the basalt flows (Reidel 1984; Reidel et al. 1989x).
34 Deformation occurred during the erup tion of the Columbia River Basalt Group and continued
35 through the Pliocene	 &och, into the Pleistocene	 poch, and perhaps to the present.
36

37 3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which
38 the Hanford Site is located, is 	 .....	 °	 bounded on the north by the Saddle
39 Mountains anticline,t%s^y i^p y on the west by the Umtanum Ridge,
40 Yakima Ridge, and Rattlesnake Hi

ll
s anticlines, and on the south by the Rattlesnake

41 Mountain anticline (Figure 3-11). The Pasco Basin is divided v1	 e . eP 	si.y^^5^°0^'^w:>A.w.

42t2u1ee^itetsiif^TmtQg:lfirntovgMVY.	 >	 i. `^"^	 av'	 vh	 Y6	 w	 F`	 ^,	 'r Vb	 R	 `^G?'f	 (	 A i3 xo	 sda

the Wahluke
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1	 syncline ex the north, and Cold Creek syncline enM the south, by the Gable ^&UfIW
2	 andeline,
3	 Both the Cold Creek and
4	 Wahluke synclines are asymmetric and relatively flat-bottomed structures. The north limbs
5	 of both synclines dip gently (approximately 5 °) to the south and the south 

li
mbs dip steeply

6	 to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression,
7	 and the Cold Creek depression are approximately 12 km (7.5 mi) sou theast of the Hanford
8	 Site 200 Areas, and just to the west-southwest of the 200 West Area, respectively. The
9	 deepest part of the Wahluke syncline lies just north of Gable Gap.
10
11	 The 200 West Area is situated on the generally southward dipping north limb of the
12	 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable
13	 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5
14	 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by a
15	 distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is over
16	 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the
17	 basalts and overlying sediments dip to the south and southwest beneath the 200 West Area.

-18
19	 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especia

ll
y the

20	 Columbia Plateau region, is a seismically inactive area when compared to the rest of the
21	 western United States (DOE 19880. The historic seismic record for eastern Washington
22	 began in approximately 1850, and no earthquakes large enough to be felt had epi centers on
23	 the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are
24 in western Washington and Oregon and western Montana and eastern Idaho. The most
25	 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon,
26 earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away.
27 The largest Modified Mercal li Intensity for this event was felt about 105 km (63 mi) from
28 the Hanford Site at Wa

ll
a Wa

ll
a, Washington, and was VII.

29
30	 Geologic evidence of past moderate or possibly large earthquake ac tivity is shown by the
31	 anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
32	 Gable Mountain. The currently recorded seismic ac tivity related to these structures consists
33	 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size
34	 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of
35	 years).
36
37

WHC(SPLANT)/9-11-92/03133A
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1 3.4.2 Regional Stratigraphy
2

3 The fo
ll

owing subsec tions summarize regional stratigraphic characteristics of the
4 Columbia River Basalt and Sguuprabasalt sediments. Speci fic references to the Hanford Site
5 and 200 West Area are made where applicable to describe the general occurrence of these
6 units within the Pasco Basin.
7

8 The principal geologic units within the Pasco Basin include the Miocene age basalt of
9 the Columbia River Basalt Group, and overlying late Miocene to Pleisto cene suprabasalt
10 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclas tic rocks underlying
11 the basalts are not exposed at the surfa ce near the Hanford Site. The basalts and sediments
12 thicken into the Pasco Basin and genera

ll
y reach maximum thicknesses in the Cold Creek

13 syncline. The Nut	 sedimentary sequence at the Hanford Site is tip to Wfaximat&y
14 pinches out against the
15 anticlinal structures of Saddle Mountains, Gable Mountain /Umtanum Ridge, Yakima Ridge,
16 and Rattlesnake Hills.
17

18 The suprabasalt sediments aKe- WI tW	 ;Cssrupotrflhteiy75
19 i1 ;G^;ti;dominated by	 extensive deposits assigned to the lateVlaterally

- 20 age4l^toceiPXetiiigold Formation and the Pleistocenaage Hanford formation
21 (Figure 3-13). Locally occurring strata deseFiHed- nfpTny?°tiasre-Missoula
22 gravels, $i^eentin}1euse Plio Pleistocene unit, and^t^early Palouse soil comprise the
23 remainder of the sedimentary sequence. The pre-Missoula gravels underlie the Hanford
24 formation in the east-central Cold Creek syncline and at the east end of Gable Mountain

' 25 anticline east and south of	 X00 Best Area.. The pre-Missoula gravels hss	 ,f not been
26 identified in the 200 West Area. The nature of the contact between the pre-Missoula gravels
27 has not been identified in the 200 West Area. The nature of the contact between the pre-

^" 28 Missoula gravels and the overlying Hanford formation has not been completely delineated,
;s 29 . In addition, it is unclear whether the pre-Missoula

30 gravels overlie or interfmger with the early "Palouse" soil and Plio-Pleistocene unit.
31 Magnetic polarity data indicate the unit is no younger th an early Pleistocene in age (> 1 Ma
32 i ` ffloyas reported in mosey	 et al. (1991)..

33

34 Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium
35 discontinuously overlie the Hanford formation.
36
37 3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
38 comprises an assemblage of tholeiitic, continental flood basalts of Miocene age. These flows
39 cover an area of more 163;898 ffl 7:	2 (63,000 mil) in Washington, Oregon, and Idaho
40 and have an estimated volume of about 14;888-^5km (40,800 mil) (Tolan et al.g3 

ns
41 1989). Isotopic age determina tions indicate that basaltflows were erupted approximately 17
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1 to 6 Ma	 , with more than 98% by volume being erupted in a
2 2.5 mi

ll
ion year period (17 to 14.5 Ma) (Reidel et al. 1989b).

3
4 Columbia River basalt flows were erupted from north-northwest-trending fissures of
5 linear vent systems in north -central and northeastern Oregon, eastern Washington, and
6 western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is forma

ll
y divided

7 into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Gr ande
8 Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
9 Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,
10 divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek
11 and Umati

ll
a members (Figure 3-12), forms^the uppermost basalt unit throughout most of

12 the Pasco Basin. The Elephant Mountain ffillember is the uppermost unit beneath most of
13 the Hanford Site except near the 300 Area where the Ice Harbor fryember is found and
;14 north of the 200 Areas where the Saddle Mountains Basalt has been eroded down to the
15 Umati

ll
a flNember locally. On anticlinal ridges bounding the Pasco Basin, eresien has

16 remeved-the Saddle Mountains Basalt' 	 exposing the Wanapum and Grande
17 Ronde Basalts.
18

'179 3.4 .2.2 Ellensburg Formation. The E
ll

ensburg Formation consists of all sedimentary units
20 that occur between the basalt flows of the Columbia River Basalt Group in the central
21 Columbia Basin. The Ellensburg Formation genera

ll
y displays two main hthologies

22 volcaniclasticsUMM , WSW	 ; Stn t e£	 r ? 8 , and siliciclashcs 
£ s.&,x,nxb c,..a:s3

23 The volcaniclastics consist mainly of primary pyroclastic air fa
ll

 deposits and reworked
24 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in

`25 the Ellensburg Formation consists of clastic, plutonic, and metamorphic detritus derived from
26 the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the
27 Pasco Basin. A detailed discussion of the E

ll
ensburg Formation in the Hanford Site is given

^t by Reidel and Fecht (1981). Smith et al. (1989) provides a discussion of age equivalent units
.9 adjacent to the Columbia Plateau.
30

31 The stratigraphic names for individual units of the Ellensburg Formation are given in
32 Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding
33 basalt flows and thus the names are valid only for those areas where the bounding basalt
34 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the
35 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three
36 uppermost units of the E

ll
ensburg Formation are the Selah interbed, the Rattlesnake Ridge

37 interbed, and the Levey interbed.
38

39 3.4 .2.2.1 Selah Interbed. The Selah interbed is bounded on the top by the Pomona
40 ffomber and on the bottom by the Esquatzel mMember. The interbed is a variable mixture
41 of silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and loca

ll
y thin stringers of
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1	 predominantly basaltic gravels. The Selah interbed is found beneath most of the H anford

	

2	 Site.
3

	4	 3.4.2 .2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on

	

5	 the top e" the Eleph ant Mountain ffeember and on the bottom by the Pomona meernber.
	6	 The interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site:

	

7	 1) a lower clay or tuffaceous sandstone, P) a middle, micaceous-arkosic and/or tuffaceous

	

8	 sandstone, and 3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath

	

9	 most of the Hanford Site.
10

	11	 3.4 .2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the

	

12	 Ellensburg Formation and occurs between the Ice Harbor Member and the Elephant

	

13	 Mountain Member. It is con fined to the vicinity of the 300 Area. The Levey interbed is a

	

14	 tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to

	

15	 sandstone along its western and southern margins.
16

	17	 3.4 .2.3 Ringold Formation. The Ringold Forma tion at the Hanford Site is up to 185 m

	

18	 (607 ft) thick in the deepest pa rt of the Cold Creek syncline south of the 200 West Area and
	19	 170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold

	

20	 Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, andc	
21	 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of

	

22	 the 200 East Area and adjacent areas to the north in the vicinity of West Peedt.2*. The
k	 a P ,	23	 Ringold Formation is assigned a late 	 ocx,^3,^

	

24	 (Fecht et al 1987; DOE 198Q.)5 	 ^x s "ted,^n ^tllu i r

	

25	 jArnstadI$etatwwz};
26

	27	 Recent studies of the Ringold Formation mdse and Gaylord 1989 ANNg	 (Lindsey	 Y	 ,r .w^^;^^^...w
	28	 }1	 indicate that it is best described and divided on the basis of sediment faciesI
	29	 associations and their distribution. Facies associations in the Ringold Forma tion (defined on

	

30	 the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial
31	 gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies

	

32	 associa
ti

ons are summarized as fo
ll

ows:
33

	34	 •	 Fluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix

	

35	 dominates the association. Intercalated sands and muds also are found. Clast

	

36	 composition is very variable, with common types being basalt, quartzite,

	

37	 porphyritic volcanics, and greenstones. Silicic plutonic rocks, gneisses, and

	

38	 volcanic breccias also are found. Sands in this association are generally quartzo-

	

39	 feldspathic, with basalt contents generally in the range of 5 to 4 %. However-;

40. Low angle to
41	 planar stratification, massive channels, te'at:?anrlelsand large-scale

0
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1 cross-bedding are found in outcrops. The association was deposited in a grave
ll

y
2 fluvial system characterized by wide, sha

ll
ow shifting channels.

3

4 •	 Fluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross-
5 lamination in outcrop dominate this associa tion. These sands usua

ll
y contain less

6 than 15% basal	 ^^	 n xsKx	 nixt^,l^^^m^" ^ è̂ s	 ^^	 ,^^^iasa"^t^;,^m^„t^„n^'..
7 Intercalated strata consist of len ticular silty sands and clays up to 3
8 in

	 ft) thick and thin ( <0.5 no" gravels. Fining upwards sequences less
9 than 1 in 	 ft) to several meters thick are common in the association. Strata
10 comprising the association were deposited in wide, sha

ll
ow channels-kwised-hnte

11 s-y-fleedplei^r.
12
13 •	 Overbank	 -This association dominantly consists of laminated to massive
14 silt, silty fine-gained sand, and paleosols containing variable amounts of calcium
15 ^.^

carbonate	 ^tetban^sde^OSl^d°`t ŷ ^^ftt^ll 	 1' ^	 ^ :^`ttv^lo^>ttR'@	 ''3F	 "3^PS	 x
xa . .jafA	 a#	 N	 ''	 'ay3 y	 "B:	 .FTg x	 goa	 s	 n'

^	 °^"#T16
17

t9 ^ ^ 	 to	 e, $^)7T	 ^j
^̂ p.^,5y+ve 	 't^	 ant lit u^

>0 4'^^'R# y ^S°g^ai^ ^A ',k'°StSF^' LS+^A'R•x"	 Ê , ^4	 o :nx..	 .w^^a ' .:sak	 xaci,.w.& .kvan.W'	 ft

t t 333 )a	 ^!^ts	 etzcx^lhese sediments record
18 deposition in a floodplain under proximal levee to more distal floodplain
19 conditions.

20

21 •	 Lacustrine ^Od	 Plane laminated to massive clay with thin silt and silty sand
22 interbeds displaying some soft-sediment deforma tion characterize this association.
23 Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 ft) thick are
24 common in the association. Strata comprising the association were deposited in a
25 lake under standing water to deltaic condi tions.
26

27 •	 Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic
2&

Y`
detritus dominates this association	 LV.1	 ener	 are ffr ldOWN

29 e'^a^xm..	 s z^erc	 ^y .`r'pv'° >	 a> ^>g	 ce	 zew	 w - .^bHa.a£ierex +,x»t:

...=46 ."W1xplst	 t^ ;^ b	 This association was deposited largely by
akaROxax	 a ^wYw

30' debris flows in alluvial fan settings.
31

32 The lower half of the Ringold Formation contains five separate , stratigraphic intervals
33 dominated by fluvial gravels	 These gravels, designated u nits, A, B, C, D, and E . # lsii
34 "	 ^lt^^w^a^^ "?^
35 (Figure 3-13), are separated by intervals containing deposits typical of the overbank and
36 lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
37 A, is designated the lower mud sequence. The uppermost gravel unit, unit E, grades
38 upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
39 deposits are overlain by lacustrine-dominated strata.
40

41 Fluvial gravel units A and E correspond to the lower basal and middle Ringold units
42 respectively as defined by DOE (19885J. Gravel units B, C, and D do not correlate to any
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previously defined unitsibsed35. The lower mud sequence corresponds to the
upper basal and lower umts as defuied by DOE (1988,,). The upper basal and lower units
are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine
sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in
the eastern Pasco Basin. This essentia

ll
y is the same usage as originally proposed by

Newcomb (1958) and Myers et al. (1979).

3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the
western Cold Creek syncline in the vicini ty of 300 West Area (Figures 3-11, 3-12, and 3-13)
is the latera

ll
y discontinuous Plio-Pleistocene unit (DOE 19886). The unit is up to 25 m

(82 ft) thick and divided into two facies: (1) b-^ 	 0t^,fp and (2)
calcic paleosol (Stage II I and Stage M (DOE 1988f . The	 e

tottic detritus facies consists of weathered and unweathered basaltic gravels
deposited as loca

ll
y derived slope wash, colluvium, and sidestream alluvium. The Plio-

Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits
found near the base of the ridges bounding the Pasco Basin on the north, west, and south.
These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early
Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering
loess units.

3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble
gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of
the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, ca

ll
ed the pre-Missoula

gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying
Ringold gravels and overlying Hanford deposits, have a dis tinctive white or bleached color,
and sharply truncate underlying strata. The nature of the contact between the pre-Missoula
gravels and the overlying Hanford formation is not clear. In addi tion, it is unclear whether
the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio-
Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early
Pleistocene in age (> 1 Ma) (13}erstadt al.	 T1

3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of
massive, brown ye

ll
ow, and compact, loess-like silt and minor fine-grained sand (Tallman

et al. 1981 9; $je ►stad-19$4-, DOE 1980. These deposits overlie the Plio-Pleistocene
unit in the western Cold Creek syncline around the 200 West Area (Figures 3 - 11, 3-12, and
3-13). The unit is differen tiated from overlying graded rhythmites (Hanford formation) by
greater calcium carbonate content, massive structure in core, and high natural gamma
response in geophysical logs (Biernstadz9 -DOE 19886). na'	 "iramm res on
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RWROA
e upper contact of the unit is poorly defined, and it may

grade up-section into  the lower part of the Hanford formation. Based on a predominantly
reversed polarity the unit is inferred to be early Pleistocene in 

ageloukI	 -

3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,
fine- to coarse-grained sand, and silejXRAM K 	 These deposits are divided intok, I , ^	 WK ^
three facies: 11) gravel-dominated, (2j sand-dominated, 	 13) slaekwater er- nor-FARIU,

Mn^4,F.% ^eposits also are reterred to as the "Touchet Beds" 	 ws:
while e gfffile ,	

'M. 7ffliffi^ies are generally referred to as Pascthe
Gravels. The Hanford formationn s thickest in the Cold Creek bar in the vicinity of 200
West and 200 East Areas where it is up to 65 in (213 ft) thick (Figures 3-11, 3-12, and

oeposits are absent on ridges above approximately US miVf,–f6j-?f56o—ve	 The
following subsections describe the three Hanford formation facies.

3.4.2.7.1 GraveiDen PAedFaeies .... ^ "a"3in	
t.;_k	

W

	

Z	
in ted ficiesIsfac es	 raY	 to an sand i

dominated by coarse-gtamed bGsand and granule to boulder gravel.

WNROMP
	 Y.K.

	 117 MOM".

These deposits
display massive bedding, plane to low-angle bedding, and large -bedding in
outcro while the ravels enerall are matrix-	 "^ ework texture.
Lenticular sand and silt beds are intercalated throughout the facies. Gravel clasts in the
facies generally are dominated by basalt (50 to 80 %). Other clast types include Ringold and
Pli	 stoce rip-ups, granite, quartzite, and gneiss-elasts. The relative proportion of
gniessic and granitic clasts in Hanford gravels versus Ringold gravels generally is higher (up
to 20% as compared to less than 5%). Sands in this facies usually are very basaltic (up to
90%), especially in the granule size range. Locally Ringold and Plio-Pleistocene rip-up
clasts dominate the facies comprising up to 75% of the deposit. The gravel facies dominates
the Hanford formation in the 100 Areas north of Gable Mountain, the northern part of 200
East Area, and the eastern part of the Hanford Site including the 300 Area. The gravel-
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dominated facies was deposited by high-energy flood waters in or immediately adjacent to the
main cataclysmic flood channelways.

3.4.2.7.2 Sand Domminated. ted Faei..... The sand-dominated facies consists of fine-
grained to .b 	 send d granular sand displaying plane lamination and bedding
and less commonly plane cross-bedding in outcrop. These sands may contain small pebbles
`iclY p up?cfasts in addition to pebble-gravel interbeds and silty interbeds less than 1 m

(3.3 ft) thick. The silt content of these sands is variable, but where it is low an open
framework texture is common. These sands are typically very basaltic, commonly being
referred to as black or gray or salt and pepper sands. This facies is most common in the
central Cold Creek syncline, in the central to southern parts of the 200 East and 200 West:
Areas, and in the vicinity of the WPPSS facilities. The laminated sand,,. doutmat facies was
deposited Chp	 anrttftays ^s #^o^,pn^er wartedWadjacent to main flood channelways as
water in the channelways spi

ll
ed out of them, losing their competence. The facies pied i3

ransStropal :between gravel-dominated facies and ^ite^-sll tiomulaCd facies.

3.4.2.7.23	 Touchef Belo Tht T' bet Beds consist of a: silt
#ominated fades	 , 

n'Is` 
s",—aC^^toittulateii^facies consists of thinly bedded, planeThe 

laminated and ripple cross-laminated silt and fine- to coarse-grained sand that commonly
display normally graded rhythmltes strata C 3,auuta Segtteuces a few centimeters to several
tens of centimeters thick in outcrop (Myers et al. 1979; DOE 1988(1). This facies is feund
domma*'the HW .... * fo. I	 on throughout the central, southe rn , and western Cold Creek
syncline within and south of 200 East and West Areas. These sediments were deposited
under slackwater conditions and in backflooded areas (DOE 198810.

3.4.2.8 Holeeeae-Surficial Deposits. Helece"urficial deposits consist of silt, sand, and
gravel that form a thin (< 10 m, 33 ft) veneer across much of the Hanford Site. These
sediments were deposited by a mix of eolian and alluvial processes.

3.4.3 200 West Area and S Plant Aggregate Area Geology

The following subsections desc ribe the occurrence of the uppermost basalt unit and the
suprabasalt sediments in the 200 West Area. The subsection discusses notable stratigraphic

characteristics, thickness variations, and the geometric relationships of the sediments.
Stratigraphic variations pertinent to the S Plant Aggregate Area are presented in the overa

ll

context of stratigraphic trends throughout the 200 West Area.

Geologic cross-sections depicting the distribution of basalt and sedimentary units within
and near the S Plant Aggregate Area are presented in Figures 3-14 through 3-19. Figu re

3-14 illustrates the cross-sections locations. A legend for symbols used on the c ross-sections
is provided in Figure 3-15. The cross-sections are based on geologic information from we

ll
s

WHC(SPLANT)/9-16-92/03133A

3-15



DOE/RL-91-60
Draft B

1 shown in the figures, as interpreted in Lindsey et al. (1991). To develop these stra tigraphic
2 interpretations, logs for all the wells in the S Plant Aggregate Area were reviewed and a
3 selection was made of the most relevant to the Aggregate Area. Chamness et al. (1991)
4 provide a compila tion of these ten geologic logs from the S Plant Aggregate Area, and a
5 listing of other logs which are available and additional geological, geochemical, and
6 geophysical data available from these and other boreholes. This informa tion was compiled in
7 support of the S Plant Aggregate Area Management Study. The cross sec tions depict
8 subsurface geology in the S Plant Aggregate Area. For each cross-section, locations of
9 S Plant Aggregate Area waste management units are identified for reference. Figures 3-20
10 through 3-38 present structu re maps of the top of the sedimentary units, and isopach maps
11 i

ll
ustrating the thickness of each unit in the 200 West Area and S Plant Aggregate Area. The

12 structure and isopach maps are included from Lindsey et al. (1991). Plate 1 should be
13 consulted to iden tify locations of S Plant Aggregate Area buildings and waste management
14 units referenced in the text.
T5
16 3.4.3.1 Elephant Mountain Basalt. The Eleph ant Mountain	 ember of the Saddle
17 Mountains Basalt is continuous beneath the entire 200 West Area. The top of the Elephant
I8 Mountain Member dips to the southwest and south into the Cold Creek syncline, reflecting
19 the structure of the area (Figure 3-20). There is little evidence of significant erosion into the
20 top of the Elephant Mountain m ember and no indication of seetfs ;pAL̂	 M 119M^s
21 through the basalt into the underlying Rattlesnake Meuntoi 	 dg& interbed.
22
23 3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold Formation includes
24 the fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence ,
25 the fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units
26 B, C, and D are not found in the immediate vicinity of the 200 West Area.
27
28 Several observations can be made regarding the varia tion of sediment types within the
29 Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular
30 sand and silt are most common in the western portion and in the southern part of the
31 200 West Area. In the overlying lower mud sequence, stratigraphic trends seen elsewhere in
32 the Pasco Basin suggest that paleosols in the unit become more common progressing
33 structurally up-dip (Lindsey et al. 1991). In the Ringold unit E gravels, intercalated
34 lenticular beds of sand and silt occur throughout the 200 West Area, although predicting
35 where they wi

ll
 occur is difficult. The upper unit of the Ringold in the 200 West Area tends

36 to be dominated by sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols
37 tend to dominate the upper unit.
38
39 Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold
40 lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the
41 Cold Creek Syncline (Figures 3-16 and 3-21 through 3-24). The top of unit A is rela tively
42 flat in the 200 Area, dipping gently to the west and southwest. Like the unit A gravels, the
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46
	1	 Ringold lower mud sequence thickens and dips to the south and southeast sciu(hover thea H
	2	 200 West Area (Figures 34t-?and 3 ^3	 The top of the lower mud unit is less

	

3	 regular, however, and the unit pinches out in the northeastern corner of the 200 West Area.

	

4	 Within the S Plant Aggregate Area, unit A thins in the east and northeast (Figures 3-17,

	

5	 3-21 and 343-2 The top of the unit is a relatively flat surface '° fifes 3 20 ° :u ° 22`
	6	 The overbank and lacustrine deposits of the lower mud sequence also thicken and dip to the
	7	 south and southwest. The lower mud unit shows a depression in the northern part of the S

	

8	 Plant Aggregate Area.
9

	10	 Isopach and structure contour maps of fluvial gravel unit E (Figures 3-25 and 3-26) and
	11	 the upper unit (Figures 3-27 and 3 -28) show trends not seen in the underlying unit A and the
	12	 lower mud sequence. The gravels of unit E genera

ll
y thin from north-northwest to the east-

	

13	 southeast. The top of the unit is irregular, displaying several highs in the northern and
	14	 southern parts of the area and several lows in the central part of the 200 West Area including

	

15	 a depression in the northern part of the S Plant Aggregate Area. The top of unit E genera
ll

y

	

16	 dips to the southeast and climbs to the northeast. Intercalated lenticular beds of sand and silt

	

17	 occur throughout the 200 West Area, although predicting where they wi
ll

 occur is very

	

18	 difficult. The gravels of unit E are thinnest in the southern area of the S Plant Aggregate

	

19	 Area. Unit E gravels vary in thickness from 31 m (100 ft) in the southeastern comer to over

	

f., 20	 88 m (285 ft) in the northern part of the ",W'^ aggregate Wsrea.
21

	22	 The upper unit of the Ringold Formation is present only in the western , northern , and
	23	 central portion of the 200 West Area (Figures 3-27 and 3-28). Where the upper unit is

	

24	 present, the top genera lly dips to the south-southwest. The upper unit is completely absent in

	

25	 the S Plant Aggregate Area.
_-	 26

	27	 3.4 .3.3 Plio-Pleistocene Unit. The carbonate-rich strata of the Plio-Pleistocene unit largely

	

28	 is restricted to the vicinity of 200 West Area, pinching out near the north, east, and west
5afp^y

	,• 29	 IN	 oundaries of the area (Figures 3-16 through 3-19, 2-29, and 3-30). The

	

30	 westernmost extent of the unit is not clear, although it seems to extend west and northwest of

	

31	 the 200 West Area. Thickness variations in the unit are very irregular. It is thickest in the
	32	 southeast, southwest, and northcentral parts of the area while it thins in the south-central and
	33	 central parts of the area. It pinches out on a diagonal from northwest to southeast in the
	34	 S Plant Aggregate Area. Although no seeur" io^r vitovthrough the units were

	

35	
.. ME€emtdlive^1i^,' 1,^en Unt^re l̂i	 there is a good possibility they exist, especia

ll
y in

	

36	 the areas where the unit thins and depressions exist. In addition, fracturing in the carbonate

	

37	 is potentially common and interbedded carbonate-poor lithologies are found at many
	38	 locations. The top of the unit genera

ll
y dips to the south and southwest although

	

39	 irregularities occur, especia
ll

y in the center of the 200 West Area. The unit pinches out in

	

40	 the southern part and may also in the nor
th

 central part of the S Plant Aggregate Area
Krt :MYRYSCf tHR'	 KC3^ 'rE	 f	 #f	 m p 9	 C tr Aq	 S ""'	41	 (Figure 3-29)0-1	 tIs ŝ c S^{7r 'xspta sr

w>H. oy' ro<	 i z^ `Rao ^b	x^1 o'r °u'^^Aiao'^' L' o T9N'	 oA'tR ^Zc^^2Ro >s' oSR'" w .3y'sy.l'.^

42E^^`^^
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1 3.4.3.4 Early "Palouse" So
il

. Like the Plio-Pleistocene unit, the early "Palouse" soil is
2 largely restricted to the vicinity of the 200 West Area (Figures 3-16 through 3-19, 3-31, and
3 3-32). The unit pinches out in the west-central part of the 200 West Area and near the
4 southern, eastern, and northern boundaries. The thickness of the unit varies irregularly. It
5 is thickest in the south, southeast, and central parts of the 200 West Area. The unit is
6 thinnest immediately adjacent to these thicker intervals, and at one location in the central part
7 of the 200 West Area it appears to pinch out. Genera

ll
y, the top of the unit dips to the south

8 although it becomes fairly irregular in the southern half of the area. The unit pinches out
9 through the center of the S Plant Aggregate Area and is thickest in the northeast and
10 northwest sections of the area ranging from approximately 12 in 	 ft) in the northeast to

^^ok
12 k'at^33d«^
13

14 3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic
15 flood deposits of the Hanford formation are divided into three facies	 gravel-dominated,
16 sand-dominated and"slaekiveter{^'-31{uSa"tt fai	 Typical lithologic successions
17 consist of fining upwards packages, major fine-grained intervals, and latera

ll
y persistent

18 coarse-grained sequences. Mineralogic and geochemical data were not used in differentiating
19 units because of the lack of a comprehensive mineralogic and geochemical data set. The
20 Hanford formation is divided into two units, upper coarse-grained and lower fine-grained,
21 based on lithology. These are essentia

ll
y the same units as defined in Last et al. (1989).

22 Neither of these units are continuous across the entire 200 West Area, they both display
23 marked changes in thickness and continuity, and they are very heterogeneous.
24

25 The lower fine-grained unit of the Hanford formation in the 200 West Area is thick,
26 but loca

ll
y discontinuous (Figures 3-16 through 3-19, and 3-33, through 3-35). The lower

27 unit is 0 to 32 in 	 to 105 ft) thick and consists dominantly of silt, silty sand, and sand
typical	 '	 '	 tT	 ` t . :ffacies interbedded with coarser sands like thoseical of the s=a^ a..II of S̀1̂	 ar^u^

29 comprising the sand-dominated facies. This lower unit is cross-cut in places by vertical
30 clastic dikes. These dikes, be lieved to be the product of dynamic loading from floodwaters,
31 are distributed randomly throughout this lower unit. They are commonly 

fill
ed with fine

32 sands and silts and oriented near vertical. Thin (<3 m, 10 ft) intervals dominated by the
33 gravel facies are found loca

ll
y. The distribution of facies within the unit is variable,

34 although the unit genera
ll

y fines to the south where sl 	 er-s4	 i	 deposits
35 become more common. The lower unit is not found in the northern part of the 200 West
36 Area and it generally thickens to the south. &eeu r-s  :	 as }l*, ' through the unit are
37 found, most notably in the central part of the 200 West Area. These erosional windows are
38 elongated in a north-south direction. The unit appears thickest in the S Plant Aggregate Area
39 in the southeast and thins to the northwest attaining a maximum thickness of 75 in 	 ft) in
40 the southeast FW	 and 18 in 	 ft) in the northwest
41 (Figure 3-33).

42
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The upper coarse-grained unit of the Hanford formation consists of interstra tified
gravel, sand, and lesser silt (Figures 3-16 through 3-19, 3-36, and 3-37).
deposits typical of the gravelitM facies genera

ll
y dominate the upper unit.

However, at some localities the^unit is dominated by deposits typical of the sand-dominated
facies that consists of sand containing lesser silt and gravel. Minor silty deposits such as
those forming the slaekivateritt°iM facies are found locally. The thickness and
distribution of these facies is very variable. Fining upwards sequences going from coarser to
finer gravel and gravel, sand and/or silt are present at some locations. The upper coarse unit
is up to 45 m (148 ft) thick and latera

ll
y discontinuous, being found in the northern part of

the area (Figure 3-36). The base of the unit is incised into the underlying strata of the lower
fine unit and where that unit is absent, the upper coarse unit 

fill
s an erosional window. The

contact between the upper coarse unit and underlying strata is genera
ll

y sharp, consis
ti

ng of
gravel^fi,m	 facies strata overlying the fines of the lower unit, the early riPalouse soil,
and the Plio-Pleistocene unit. The unit is discontinuous in the S Plant Aggregate Area, being
thickest in the north section hea thl	 r1)^23 m (76 ft) and pinching out to the8 .....	 ,....ryq+	 04.* 3eaSq C R	 "'	 3`

south Og^` ^ 	 ft« (Figure 3-36).

3.4.3.6 Holeeene Surficial Deposits. Holocene-age sur ficial deposits in the 200 West Area
are dominated by eolian sands. These deposits have been removed from much of the area by
construction activities. Where the eolian sands are found they tend to consist of thin (<3 m,
10 ft) sheets that cover the ground (Figure 3-38). Dunes are not genera

ll
y we

ll 
developed

within the 200 West Area, but two dunes existed in the northeastern part of the S Plant
Aggregate Area.

3.5 HYDROGEOLOGY

y a ay (	 ) , and 8 PlaAggregateTa^
hydfegeelegy (Seetieft 3.5.3). Seedens 3.5.2 and 3.5.3 v4se diseess Hmfefd Site and

3.5.1 Fesee-Basle- "1 Mydrogeology

The hydrogeology of the Pasco Basin is characterized by a mul tiaquifer system that
consists of four hydrogeological units that correspond to the upper three formations of the
Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle
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1 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic
2 flood basalts of the Columbia River Basalt Group and relatively minor amounts of
3 intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined
4 zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones
5 that occur between dense basalt flows. The main water-bearing portions of the interflow
6 zones are networks of interconnecting vesicles and fractures of the flow tops and flow
7 bottoms (DOE 1988. The suprabasalt sediment or uppermost aquifer system consists of
8 fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is
9 contained largely within the Ringold Formation and Hanford formation. The position of the
10 water table in the southwestern Pasco Basin is generally within Ringold fluvial gravels of unit
11 E. In the northern and eastern Pasco Basin the water table is generally within the Hanford
12 formation. Table 3-1 presents hydraulic parameters for various water-bearing geologic units
13 at the Hanford Site.
14

t15 Local recharge to the shallow basalt aquifers results from infiltration of precipitation
J6 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
17 downward gradient from the unconfined aquifer systems to the uppermost confined basalt

`1$ aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
49 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
20 areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988.
21 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and
22 to the Columbia River. The discharge area(s) for the deeper groundwater system is
23 uncertain, but flow is inferred to be generally southeastward with discharge thought to be
24 south of the Hanford Site (DOE 1988).
25
26 Seettms- 	 ugh dense basalt flow interiors allow direct
17 interconnection between the uppermost aquifer systems and underlying confined basalt
28 aquifers. Graham et al. (1984) reported that some contamination was present in the
29 uppermost confined aquifer (Rattlesnake Ridge interbed) south and east of Gable Mountain
3$ Pond. Graham et al. (1984) evaluated the hydrologic relationships between the Rattlesnake
31 Ridge interbed aquifer and the unconfined aquifer in this area and delineated a potential area
32 of intercommunication beneath the northeast portion of the 200 East Area.
33
34 The base of the uppermost aquifer system is defined as the top of the uppermost basalt
35 flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation
36 locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost
37 aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 in
38 (500 ft) thick near the center of the Pasco Basin.
39
40 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff
41 from the higher bordering elevations, water infiltrating from small ephemeral streams, and
42 river water along influent reaches of the Yakima and Columbia Rivers. The movement of
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precipitation through the unsaturated (vadose) zone has been studied at several loca tions on
the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions
from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no
downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments
are layered and vary in texture, and that all moisture penetrating the soil is removed by

Rockhold et al. (1990) suggest that downward water movement below the root zone is
common in the 300 Area, where soils are coarse-textured and precipitation was above
normal.

3.5.2 Hanford Site Hydrogeology

This section describes the hydrogeology of the Hanford Site with specific reference to
the 200 Areas.

3.5.2.1 Hydrostratigraphy. The hydrostra tigraphic units of concern in the 200 Areas are
K,1) the Rattlesnake Ridge interbed (confined water-bearing zone), 2) the Elephant Mountain
Basalt rn^fember (confining horizon), (3) the Ringold Formation (unconfined and confined
water-bearing zones and lower part of the vadose zone, 4) the Plio-Pleistocene unit and
early "Palouse" soil (primary vadose zone perching horizons and/or perched groundwater
zones) and X5) the Hanford formation (vadose zone) (Figure 3-39). The Plio-Pleistocene unit
and early "Palouse" soil are only encountered in the 200 West Area. Strata below the
Rattlesnake Ridge interbed are not discussed because the more significant water-bearing
intervals, relating to environmental issues, are primarily closer to ground surface. The
hydrogeologic designations for the 200 Areas were determined by examination of borehole
logs and integration of these data with stratigraphic correlations from existing reports.

3.5.2.1 .1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from
approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft)
west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone consist of the
1) fluvial gravel of Ringold unit E, k2) the upper unit of the Ringold Formation, 3) Plio-

Pleistocene unit, 4) early "Palouse" soil, and 5) Hanford formation. Only the Hanford
formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the
Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in the
200 West Area. The unconfined aquifer water table (discussed in Section 3.5.2.1.3) lies
within the Ringold unit E.

The transport of water through the vadose zone depends in complex ways on several
factors, including most significantly the moisture content of the soils and their hydraulic
properties. Darcy's law, although origina

ll
y conceived for saturated flow only, was extended
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1 by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity
2 becomes a function of the water content of the soil and the driving force is predominantly
3 differences in moisture level. The moisture flux, q, in cm/s in one direction is then
4 described by a modified form of Darcy's law commonly referred to as Richards' Equation
5 (Hillel 1971) as follows:
6
7 q = K(0) x 8(p/80 x Max (Richards' Equation)
8
9 where
10
11 •	 K(0) is the water-content-dependent unsaturated hydraulic conductivity in cm/s
12
13 •	 8(p/a0 is the slope of the soil-moisture retention curve p(0) at a particular
14 volumetric moisture content 0 (a soil-moisture retention curve plots volumetric

moisture content observed in the field or laboratory against suction values for a
416 particular soil, see Figure 339-1from Gee and Heller, 1985 for an example)
17
i8 •	 Wax is the water content gradient in the x direction.

,19
20 More complicated forms of this equation are also available to account for the effects of
2̀1 more than one dimensional flow and the effects of other driving forces such as gravity.
22
23 The usefulness of Richards' Equation is that knowing the moisture content distribution
24 in soil, having measured or estimated values for the unsaturated hydraulic conductivity
25 corresponding to these moisture contents, and having developed a moisture retention curve
26 for this soil, one can calculate a steady state moisture flux. With appropriate algebraic
27 manipulation or numerical methods, one could also calculate the moisture flux under transient
28 conditions.
29
3U In practice, applying Richards' Equation is quite difficult because the various
31 parameters involved are difficult to measure and because soil properties vary depending on
32 whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow
33 even more than saturated flow. Several investigators at the Hanford Site have measured the
34 vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990; Routson and
35 Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the
36 heading of natural groundwater recharge.
37
38 An alternative to direct measurement of unsaturated hydraulic conductivity is to use
39 theoretical methods which predict the conductivity from measured soil moisture retention data
40
41
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1 Thirty-five soil samples from the 200 West Area have had moisture reten tion data
2 measured. These samples were co

ll
ected from Wells 299-W18-21, 299-W15-16, 299-W15-2,

3 299-W10-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by
4 Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance
5 assessment of the low-level burial groundsL n t 1. !°	 t 	 ^	 . For each of these samples

%YF\•WnW%OM AM\

6 saturated hydraulic conductivity was measured in the laboratory. Van Genuchten's computer
7 program RETC was then used to develop wetting and drying curves for the Hanford, early
8 "Palouse"	 Plio-Pleistocene, upper Ringold, and Ringold Gravel lithologic units. An
9 example of the wetting and drying curves, and corresponding grain size distributions, is
10 provided on Figure 3-40.

11

12 The unsaturated hydraulic conductivities may vary by orders of magnitude with varying
13 moisture contents and among differing lithologies with significantly different soil textures and
14 hydraulic conductivities. Therefore, choosing a moisture reten tion curve should be made
15 according to the particle size analyses of the samples and the relative density of the material.
16

17 Once the rela
ti

onship between unsaturated hydrau lic conductivity and moisture content
18 is known for a par ticular lithologic unit, travel time can also be estimated for a steady-state
19 flux passing through each layer by assuming a unit hydrau lic gradient. Under the unit
20 gradient condition, only the force of gravity is acting on water and all other forces arec? 21 considered negligible. These assump tions may be met for flows due to natural recharge
22 since moisture differences become smoothed out after sufficient time. Travel time for each
23 lithologic unit of a set thickness and calculated for any given recharge rate and the total

24 travel time is equivalent to the sum of the travel times for each individual lithologic unit. To
25 calculate the travel time for any particular site the detailed layering of the lithologic units
26 should be considered. For waste management units with artificial recharge (e.g., cribs and
27 trenches) more complicated analyses would be required to account for the effects of
28 saturation.
29

30 Several other investigators have measured vadose zone soil hydrau lic conductivities and
31 moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in
32 specially prepared laboratory test columns. Table 3-2 summarizes data identified for this
33 study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture reten tion
34 characteristic curves and plots of hydraulic conductivity versus moisture content for various
35 Hanford soils. For the Hanford formation, vadose zone hydrau

li
c conductivity values at

36 saturation range from 101 to 10 cm/s. These saturated hydrau
li
c conductivity values were

37 measured at volumetric water contents of 40 to 50%. Hydrau lic conductivity values
38 corresponding to volumetric water contents ranging from 2 to 10% ranged from 2 x lt7" to
39 7 x 10' cm/s.
40

41 An example of the potential use of this vadose zone hydraulic parameter information is
42 presented by Smoot et al. (1989) in which precipitation infiltration and subsequent
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1 contaminant plume movement near a prototype single-shell tank was evaluated using a
2 numerical computer code. Smoot el al. (1989) used the UNSAT-H one-dimensional finite-
3 difference unsaturated zone water flow computer code to predict the precipitation infiltration
4 for several different soil horizon combinations and characteristics. The researchers used
5 statistically generated precipitation values which were based on actual daily precipitation
6 values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation
7 infiltration from January 1947 to December 2020. The same authors also used the
8 PORFLO-3 computer code to simulate 106Ru and "Cs movement through the unsaturated
9 zone.
10
11 Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into
12 a gravel-capped soil column while less than I % of the annual precipitation infiltrated into a
13 silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the
14 106Ru plume approaching the water table after 10 years of simulated precipitation infiltration.

13 The simulated r"Cs plume migrated a substantially shorter distance due to greater adsorption
16 on soil particles. In both cases, the simulated plume migration scenarios are considered to be
17 conservative due to the relatively soil absorption coefficients used.

>18
= 19 Graham et al. (1981) estimated that historical artificial recharge from liquid waste
20 disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In

X21 the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column,
22 natural recharge could potentially be a driving force for mobilizing contaminants in the
23 subsurface. Natural sources of recharge to the vadose zone and the underlying water table
24 aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural
25 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2.
26
27 Another facet of moisture migration in the vadose zone is moisture retention above the
28 water table. Largely because of capillary forces, some portion of the moisture percolating

029 down from the ground surface to the unconfined aquifer will be held against gravity in soil
90 pore space. Finer-grained soils retain more water (against the force of gravity) on a
31 volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic
32 conductivity increases with increasing moisture content, finer-grained soils may be more
33 permeable than coarse-grained soils at the same water content. Also, because the moisture
34 retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the
35 permeability contrast between fine-grained and coarse-grained soils at the same water content
36 can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may
37 result in the formation of "capillary barriers" and can in turn lead to the formation of
38 perched water zones. General conditions leading to the formation of perched water zones at
39 the Hanford Site are discussed in Subsection 3.5.2.1.2. Potential perched water zones in
40 the S Plant Aggregate Area are discussed in SabsSection 3.5.3.1.2.
41
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1	 3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose

	

2	 zone may accumulate on top of highly cemented horizons and may accumulate above the

	

3	 contact between a fine-grained horizon and an underlying coarse-grained horizon as a result

	

4	 of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in

	

5	 these perching zones may become saturated. In this case, the capi
ll

ary pressure within the
LnLI.. vp,.<.vann...

	6	 horizon may loca
ll

y exceed atmospheric pressure, i.e., water ^tcondition§ may

	

7	 develop. Additional input of downward percolating moisture to this horizon may lead to a

	

8	 hydraulic head buildup above the top of the horizon. Consequently, a monitoring well

	

9	 screened within or above this horizon would be observed to contain free water.
10

	11	 The lateral extent and composition of the Plio-Pleistocene and early "Palouse" soil units

	

12	 may provide conditions amenable to the formation of perched water zones in the vadose zone

	

13	 above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of

	

14	 calcium-carbonate-cemented silt, s and, and gravel, is a potential perching horizon due to its

	

15	 likely low hydrau
li

c conductivity. However, the Plio-Pleistocene unit is typica
ll

y fractured

	

16	 and may have erosional scours in some areas, poten tia
ll

y allowing deeper infiltration of

	

17	 groundwater, a factor which may limit the lateral extent of accumulated perched

	

18	 groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and
	19	 minor fine-grained sand, is also a likely candidate for accumulating moisture per colating

	

20	 downward through the sand and gravel-dominated Hanford formation.
21

	22	 3.5.2.1.3 Unconfined Aquifer. The uppermost aquifer system in the 200 Areas

	

23	 occurs primarily within the sediments of the Ringold Forma tion and Hanford formation. In

	

24	 the 200 West Area the upper aquifer is contained within the Ringold Formation and displays

	

25	 unconfined to locally confined or semilconfined conditions. In the 200 East Area the upper

	

26	 aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater

	

27	 in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft)

	

28	 beneath the former U Pond in 200 West Area to approximately 105 m (340 ft) west of the

	

29	 200 East Area. The saturated thickness of the un confined aquifer ranges from approximately

	

30	 67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 in (200 ft) in the

	

31	 southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer

	

32	 thins out and terminates against the basalt located above the water table in that area.
33

	34	 The upper part of the uppermost aquifer in the 200 West Area consists ofgenerally

	

35	 unconfined greeadrvateF ^r 1	 i Vwithin the Ringold unit E. The llowe pa rt of the

	

36	 uppermost aquifer consists of confined to semi-confined gretmdwat--F- v to » a rlrf

	

37	 within the gravelly sediments of Ringold unit A. The Ringold unit A is genera
ll
y confined

	38	 by fine-grained sediments of the lower mud sequen ce. The thickness of this confined zone

	

39	 ranges from greater than 38 m (125 ft) in the southeastern portion of the 200 West Area to

	

40	 nearly absent where it pinches out just north of the northern 200 West Area boundary. The

	

41	 lower mud sequence confining zone overlying unit A is up to 30 m (100 ft) thick below the

	

42	 south-central section of the 200 West Area before pinching out in the northeaste
rn

 corner of
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01 the 200 West Area. Where it is absent, the Ringold units A and E combine to form a single
2 thick unconfined aquifer.
3
4 Due to its importance with respect to contaminant transport, the unconfined aquifer is
5 generally the most characterized hydrologic unit beneath the Hanford Site. A number of
6 observation wells have been installed and monitored in the unconfined aquifer. Additionally,
7 in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring
8 wells. Results of these in situ tests vary greatly depending on the following:
9
10 •	 Horizontal position/location between areas across the Hanford Site and even
11 smaller areas (such as across portions of the 200 Areas)
12
13 •	 Depth, even within a single hydrostratigraphic unit
14
15 •	 Analytical methods for estimating hydraulic conductivity.
'16
17 Details regarding this aquifer system can be found in the 200 West Groundwater
18 Aggregate Management Study Report (AAMSR).
19
20 3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at
21 the Hanford Site include precipitation infiltration, runoff from higher bordering elevations
22 and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small
23 ephemeral streams, and river water infiltrating along influent reaches of the Yakima and
24 Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed
25 to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small
M streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to
27 the ground as they spread out on the valley plain. Considerable debate exists as to whether
28 any recharge to groundwater occurs from precipitation falling on broad areas of the 200
29' Areas Plateau.
30.,
31 Natural precipitation infiltration at or near waste management units or unplanned
32 releases may provide a driving force for the mobilization of contaminants previously
33 introduced to surface or subsurface soils. For this reason, determination of precipitation
34 recharge rates at the Hanford Site has been the focus of many previous investigations.
35 Previous field programs have been designed to assess precipitation, infiltration, water storage
36 changes, and evaporation to evaluate the natural water balance during the recharge process.
37 Precipitation recharge values ranging from 0 to 10 cm/yr 	 T kCO 453have been estimated
38 from various studies.
39
40 The primary factors affecting precipitation recharge appear to be surface soil type,
41 vegetation type, topography, and year-to-year variations in seasonal precipitation. A
42 modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
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1 a gravel-covered site might infiltrate to a depth greater than 2 in 	 ft). As discussed below,
2 various field studies suggest that less than 25% of the precipitation falling on typical Hanford
3 Site soils actually infiltrates to any depth.
4
5 Examples of precipitation recharge studies include:
6
7 •	 A study by Gee and Heller (1985) described various models used to estimate
8 natural recharge rates. Many of the models use a water retention relationship for
9 the soil. This relates the suction required to remove (or move) water to its

10 dryness (saturation or volumetric moisture content). Two of these have been
11 developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site.
12 As an example of available data, the particle size distribution and the water
13 retention curves of these two soils are shown in Figure 3-41. Additional data and
14 information about possible models for unsaturated flow may be found in Brownell
15 et al. (1975), and Rockhold et al. (1990).
16
17 •	 Moisture contents have been obtained from a number of core-barrel samples in
18 the 200 Areas (East and West) and varied from 1 to 18%, with most in the range
19 of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased

= 20 moisture content that could be interpreted as signs of moisture transport. None
21 of the boreholes that this study used (for moisture content or other parameters)
22 were located in the vicinity of the S Plant Aggregate Area.
23
24 •	 A lysimeter study reported by Routson and Johnson (1990) was conducted at a
25 location 1.6 km south of the 200 East Area. During much of the lysimeters' 13-

- 26 year study period between 1972 and 1985, the surface of the lysimeters were
27 maintained unvegetated with herbicides. No information regarding the soil types
28 in the lysimeters was found. To a precision of +/- 0.2 cm, no downward

0 29 moisture movement was observed in the instruments during periodic neutron-
30 moisture measurements or as a conclusion of a final soil sample collection and
31 moisture content analysis episode.
32
33 •	 An assessment of precipitation recharge involving the redistribution of "'Cs in
34 vadose zone soil also reported by Routson and Johnson (1990). In this study,
35 split-spoon soil samples were collected beneath a solid waste burial trench in the
36 T Plant Aggregate Area. The trench, apparently located just south and west of
37 the 218-W-3AE Burial Ground, received soil containing "'Cs from an unspecified
38 spill. Cesium-137 was not detected below the bottom of the burial trench.
39 However, increased "Cs activity was observed above the top of the waste fill
40 which Routson and Johnson concluded indicated that net negative recharge (loss
41 of soil moisture to evapotranspiration) had occurred during the 10-year burial
42 period.
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Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold
et al. (1990) noted that 137Cs appears to strongly sorb to Hanford Site soils
indicating that the absence of the radionuclide at depth below the burial trench
may not support the conclusion that no downward moisture movement occurred.

A weighing lysimeter study reported by Rockhold et al. (1990) which was
conducted at a grassy plot approximately 5 km (3 mi) northwest of the 300 Area.
The grass test site was located in a broad, shallow topographic depression
approximately 900 in 	 ft) wide, several hundred meters long, trending
southwest. The area is covered with annual grasses (cheatgrass and bluegrass).
The upper 3.5 in 	 ft) of the soil profile consists of slightly silty to silty sand
(sandy loam) with an estimated saturated hydraulic conductivity of 9 x 10- 3 cm/s.
Rockhold et al. (1990) estimated that approximately 0.8 cm (0.3 in.) of
downward moisture movement occurred between July 1987 and June 1988. This
represents approximately 7% of the total precipitation recorded in that area during
that time period.

A gravel-covered lysimeter study discussed by Rockhold et al. (1990) which was
conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi) east of
the 200 West Area. Approximately 4 cm (1.6 in.) of downward moisture
movement was observed in two gravel-covered lysimeters during 1988 and 1989.
This represented approximately 25% of the total precipitation recorded in the area
during the study period. The authors concluded that gravel placed on the soil
surface reduces evaporation and facilitates precipitation infiltration.

The drainage (downward moisture movement) observed in these studies may represent
potential recharge to deeper vadose zone soils and/or the underlying water table.
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Natural groundwater inflow to the unconfined aquifer primarily occurs along the
western boundary of the Hanford Site. Currently, man-made recharge occurs in several
active waste management units (e.g., the 216-S-lO.D Ditch, 216-S-25 C rib, and the 216-5-26
Crib) located within the S Plant Aggregate Areas in the 200 West Area. Historically, much
greater recharge occurred from a number of waste management units in the 200 Areas.
Man-made recharge probably substantia

ll
y exceeds natural precipitation recharge in these

areas. The unconfined aquifer ultimately discharges to the Columbia River, either near the
100 Areas, north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300
Area, east of the 200 Areas. The precise path is strongly dependent on the hydrologic
conditions in the 200 East Area (Del aney et al. 1991). If recharge in the 200 East Area is
large, more of the recharge from the 200 West Area is diverted north through Gable Gap
toward the 100 Areas. Genera

ll

y, however, the easterly route appears to be more likely for
recharge from the 200 West Area.

3.5.2.4 Historical Effects of Operations. Histo rical effluent disposal at the Hanford Site
altered previously prevailing groundwater hydraulic gradients and flow directions. Before
operations at the Hanford Site began in 1944, groundwater flow was genera

ll
y toward the

east, and the groundwater hydrau lic gradient in the 200 West Area was on the order of 0.001
(Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the 200
(Separations) Areas, groundwater elevations in the 200 West Area may have been as much as
20 m (65 ft) lower in 1944 than at present. As seen in Figure 3-48 , a distinct groundwater
mound is still apparent beneath the 200 West Area. The horizontal hydraulic gradient is

F.`ikSWi.i"Miiranexpected to ' 	 §§,T d shift to the east as the mound con tinues to dissipate.

3.5.3 S Plant Aggregate Area Hydrogeology

This section presents additional hydrogeologic informa tion identified with specific
application to the S Plant Aggregate Area.
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1 3.5.3.1 Hydrostratigraphy. The hydrostra tigraphic units of concern beneath the S Plant
2 Aggregate Area are (1) the Rattlesnake Ridge Interbed, (2) the Elephant Mountain Basalt
3 Member, (3) the Ringold Formation units A and E, (4) the Plio-Pleistocene unit and early
4 "Palouse" soil, and (5) the Hanford forma tion. The hydrogeologic designations for the S
5 Plant Aggregate Area were determined by examination of borehole logs from Lindsey et al.
6 (1991) and Chamness et al. (1991) and integration of these data with stratigraphic
7 correlations from existing reports. For the purposes of the S Pl ant AAMSR, this discussion
8 wi

ll
 be limited to the vadose zone and possible perching horizons with the vadose zone

9 underlying the aggregate area. Addi tional information on the aquifer systems in-	 contaiied
10
11

in the 200 West Groundwater AAMSR.

12 3.5.3.1.1 Vadose Zone. The vadose zone beneath the S Plant Aggregate Area ranges
13
^ 4
15
16

in thickness from about 71 m (230 ft) along the
M

 northern part of the aggregate area boundary
to 56 m (190 ft) in the vicini ty of the 216-S-10 	 Ditch based on December 1990
groundwater elevation data (Kasza pL aI 1990). The observed variation in vadose zone
thickness is the result of variable surface topography and the variable elevation of the water

17 table in the underlying uncon fined aquifer. The area of least saturated thickness generally
i8 lies above a groundwater mound identified in the unconfined aquifer southwest and northwest
19 of the S Plant Building Complex (Figure 3-40g,). As discussed in Sec tion 3.5.2.4, the mound
70 apparently originated from historic discharges to the U Pond and 216-5-10 Ditch.
21

22 A report regarding the insta
ll

ation of monitoring wells 299-W22-40, -41, -42, and -43,
23 adjacent to the 216-U-12 C rib (Goodwin 1990) and at the southeastern border of the U Plant
24 Aggregate Area, provides data which may be app licable to the vadose zone soils in the
25 S Plant Aggregate Area. The analysis indicates that moisture contents of between less than
26 1% and up to 24% are typica

ll
y found in these borings and may be typical of the area. Of

27 the 105 samples analyzed for moisture contents, 86% of them were between 1 and 10%. It
should be noted, however, that this inves

ti
gation is-aBCdin the vicinity of a

previously active crib, and it is possible that there is some impact of disposal of liquid wastes
30 on these moisture contents.

31

32

33

34

35

adymeed in the 8 Plant Aggregate Afea were net fatiftd. However-, engaing weA by thee

Risk

36

37 218 W 9 Burial GFetind in 	 Z Plant Aggregate Affea. !fhenefth side ef the	 the	 siffdlarity

38 8 Plant Aggregate Are&	 Iftvadese zene prepeWes te the 	 make tMs study appReable.	 O^i

39

40

study,

41

42 hydmulie	 is	 belew.sufnfnafy ef the ineisture eenteat and 	 eenduetivity vitlues	 presented
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3.5.3.1.2 Perched Water Zones. The characteristics, extent and stratigraphic position
of the Plio-Pleistocene and early "Palouse" soil units in the 200 West Area (see Figures 3-15
through 3-19, and 3-29 through 3-32) provide condi tions for co

ll
ection and possible

movement of vadose zone recharge water above the unit. The high cementa tion-m&'i'

	

m;^..rx.^.., s^+s.;srvxw.'gzsa	 w..	 y ^	 o .ss.s^:.^ezeu	 utrtts a	 x< _ elativel gentle 1Y g	 (	 ,^,) dip to the southwest of the
Plio-Pleistocene unit indicate the possibility of perched water zones. The PHe Pleiste

eeFWa areas.

In 1966, perched water was detected at approximately 43 in (140 ft) in Wells 299-W22-
26A and 299 -W22-27A, near the 216 -S-9 Crib (Plate 3). In more recent years, perched
water was detected at approximately 38 m (125 ft) in We

ll
 299-W26-11 and at approximately

45 m (146 ft) in &U 299 -W26-12 both located near the active portion of the al S-10
Ditch (Plate 3).

Apparently the calcareous cementation in the Plio-Pleistocene produces a significantly
lower permeability than the overlying soils. The perched water is confined on the top by the
slaek water- seque	

-4 	
gag, 	Hof the Hanford formation but can extend up into

it The ^'°^' at -^- °°^° ^^ 	 is a laterally discontinuous unit and thus
may only permit the development of perched conditions locally.

Information about hydrau
li

c properties of the perched water zones is very limited and
wi

ll
 vary according to how far vertica

ll
y and in which unit the perched water reaches.

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface
water bodies exist within the S Plant Aggregate Area. Therefore, the poten tial for natural
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1 groundwater recharge within the S Plant Aggregate Area is limited to precipitation
2 infiltration. No precipitation infiltration data were identified with specific reference to the
3 S Plant Aggregate Area. However, the amount of precipita tion infiltration is likely
4 comparable to the range of values iden tified for various Hanford test sites, i.e., 0 to
S 10 cm/ v.. s :^^^^^•

6

7 As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with
8 respect to loca tion within the S Plant Aggregate Area. Higher infiltra tion rates are expected
9 in unvegetated areas or areas with sha

ll
ow rooting plants.

10
11 .aexpeeted, in areas with gravelly soils exposed at the surfaceLM € -.^

12

13 3.5.3.3 Groundwater Flow Beneath the S Plant Agg regate Area. Within the S Plant
14 Aggregate Area, groundwater flow is genera

ll
y toward the east, based on December 1990

15 Hanford wells groundwater elevation data {D9B/i	 }991)-nsza99U (Figure 342).
16 Flow is genera

ll
y very gradual with some influence from the 216-U-10 Pond mound and

17 possibly from the 216-S-10^ Ditch and 216-S-26 Crib. A review of groundwater maps of
18

LSH

the unconfined aquifer (Kasza et al. 1990) indicates rela tively steeper- decreases in
19 roundwater elevations ' 	 ` $g	 z, .. ^ a	 qty ... SH	 d more gradual
20 elevation decreases in the southern portion of the aggregate area.
21

22 3.5.3.4 Historical Effects of Operations. The early period of monitoring (1958 to 1967)
23 was characterized as a period of rising water tables. This effect can be attributed to the
24 operations of both U Plant (1952 to 1958) and S Plant (1951 to 1967), which contributed
25 recharge through sizable discharges to the cribs in the area. After the shutdown of the
26 S Plant in 1967, water levels dropped several feet, through 1973. The retu rn rise-to a
27 at these earlier ; a ` levels started in about 1974 that must be attributable to 216-U-

fi28 110 and discharges, although the major contributor to this facility, the 209-Wes t

29 Evaporator, did not go online until 1975. The shutdown of the 209 -Wes'*'	 Evaporator in
30

LS,vR^R

about 1980 had only a minor effect on groundwater tables, but the subsequent
31 decommissioning of 216-U-10 Pond in 1984 beg an a steady decline in water levels that has
32 continued through the period of record and is anticipated to continue for the foreseeable
33 future until natural groundwater levels (without any ef&et-e€(IdY",	"' recharge on the
34 Hanford Site) are eventua

ll
y reached.

35

36

37 3.6 ENVIERONMENTAL RESOURCES
38

39 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
40 biological community typical of this environment.
41

42
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1	 3.6.1 Flora and Fauna
2

	3	 The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile,

	

4	 amphibian, and insect species as discussed below.
5

	6	 3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is

	

7	 characterized by native shrub steppe interspersed with large areas of disturbed ground with a
	8	 dominant annual grass component. The native stands are classified as an Artemisia

	

9	 trfdentata/Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning

	

10	 that the dominant shrub is Big Sagebrush (Artemisia tridentata) and the understory is

	

11	 dominated by the native Sandberg's Bluegrass (Poa sandbergit) and the introduced annual

	

12	 C-i'°heatgrass (Bromus tectonim). Other shrubs that are typically present include &gray

	

13	 R^ bbitbrush (Chrysothamnus nauseosus), 6green abbitbrush (C, viscid07orus), S`iny

	

14	 13§opsage (Grayia spinosa), and occasionally Afntelope Ektterbrush (Pursia tridentata).
	15	 Other native bunchgrasses that are typica

ll
y present include Bbottlebrush Ssquirreltail

	

16	 (Sitanion hystrix), Indian Rip"cegrass (Oryzopsis hymenoides), l*edle-and-thread (Stipa

	

-" 17	 eemst i	 and PPrairie 3junegrass (Koleria cristata). Common and important

	

18	 herbaceous species include Tfurpentine cymopteris (Cymopteris terebinthinus), 6globemallow

	

19	 (Spheracea munroana), balsamroot (Basamorhiza careyana), several" vetch species

	

20	 (Astragalus caricinus, A. sclerocarpus, A. succumbens), ng-leaf ^s511ox (Phlox

	

21	 longifolia), the common arrow (Achillea millifolium), 	 a$evening-primrose (Oenothera

	

22	 pallida), 9Viread-leaf phacelia (Phacelia linearis), and several	 isy/Fjleabane Species

	

23	 (Erigeron poliospermus, E. Filifolius, and E. pumilus). In all, well over 100 plant species

	

24	 have been documented to occur in na tive stands on the 200 Areas Plateau.
25

z	 26	 Disturbed communities on the 200 Areas Plateau are primarily the result of either

	

27	 mechanical disturbance or range fires. Mechanical disturbance, including construction

	

28	 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the

	

29	 plant community. This type of disturbance usua
ll

y entails a complete loss of soil structure

	

30	 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed

	

31	 areas are the annual weeds Russian Viistle (Salsola kali), Jim Hi
ll
 mustard (Sisymbrium

	

32	 altissimum), and Blur-ragweed (Ambrosia acanthicarpa). If no further disturbance occurs,

	

33	 the areas will eventually become dominated by cheatgrass. A
ll 

of these annual weeds are

	

34	 occasiona
ll

y found in native stands, but only at relatively low frequencies.
35

	36	 Range fires also have dramatic effects on the overa
ll

 ecosystem, the most obvious being

	

37	 the complete removal of Sagebrush from the community, and the rapid increase in

	

38	 cheatgrass coverage. Unlike the native grasses, the other important shrubs, and many of the

	

39	 perennial herbaceous species, Ssagebrush is unable to resprout from rootstocks after being
	40	 burned. Therefore, there is no dominant shrub component in burned areas until Sagebrush is

	

41	 able to become re-established from seed. Burning also opens the community to the invasion

	

42	 by cheatgrass which is capable of quickly utilizing the nutrients that are released through
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1 burning. The extensive cover of cheatgrass may then prevent the re-establishment of many
2 of the native species, including $sagebrush. The species richness in formerly burned areas is
3 usua

ll
y much lower than in native stands, often consisting of only	 `heatgrass, Sandberg's

4 Bluegrass, Russian thistle, and Jim Hi ll Bustard, with very few other species.
5
6 The vegetation in and around the ponds and ditches on the 200 Areas Plateau is
7 significantly different from that of the surrounding dryland areas. Several tree species are
8 present, especially Cottonwood (Populus trichocarpa) and Allows (Salix spp.). A
9 number of wetland species area also present including several sedges (Carex spp.), bulrushes
10 (Scirpus spp.), Eattails (Yypha latifolia and T. angustifolia), and pond-weeds (Potamogeton
11 spp.).
12
13 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
14 Resources, Natural Heritage Program classifies raze plants in the State of Washington in

-15 three different categories, depending on the overa ll distribution of the taxon and the state of
16 its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in
17 danger of becoming ex tinct or extirpated in Washington within the near future if factors
18 contributing to its decline continue. Populations of these taxa are at critically low levels or
.19 their habitats have been degraded or depleted to a signi ficant degree"; Threatened, which is a
20 "vascular plant taxon likely to become endangered within the near future in Washington if
21
22

factors contributing to its population decline or habitat degrada tion or loss continue"; and
Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or

23 threatened in the state without ac tive management or removal of threats" (definitions taken
24 from Washington Depa rtment of Natafal-Resources 1990). Of concern to the Hanford Site,
25 there are two Endangered taxa, two Threatened taxa, and at least eleven Sensi tive taxa; these
26 are listed in Table 3 -3. A

ll 
four of the Threatened and Endangered taxa are presently

27 candidates for the Federal End angered Species List.
28
29 Of the two Endangered taxa, Persistantsepal Yellowcress is well documented along the
M banks of the Columbia River throughout the 100 Areas, it is unlike to occur in the 200
31 Areas. The N^torthern W,iw,^ormwood rs known in the
32 State of Washington by only two popula tions, one across from The Dalles, Oregon, and the
33 other near Beverly, Washington, just north of the Hanford Site. This taxon has not been
34 found on the Hanford Site, but would probably occur only on rocky areas immediately
35 adjacent to the Columbia River if it were present. Neither of the Threatened taxa listed in
36 Table 3-3 have been observed on the Hanford Site. The Columbia M@*Ik vetch o ?
37 uni^^s known to be relatively common on the Yakima Firing Range, and has been
38 documented to occur within 1.6 to 3 .2 km (1 to 2 mi) to the west of the Hanford site on both
39 sides of Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover's
40 iesert Bazsley Igirb4ri inhabits the steep talus slopes near Priest Rapids
41 Dam. Poten tially, it could be found on similar slopes on Gable Mountain and Gable Butte,
42 but has yet to be documented in these areas.
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Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other
six are inhabitants of dry upland habitats Dense SedgeazexrTea > Shining 1-`latsedge
x'	 xxa a F yxr.r ^z	 x	 xcx'xt camw	 <t^perr^^la, Siouthem N4pjudwort^slltt7ita , and alse impernel

a . `Ia=ft%gal^lw we all known to occur in the 100 Areas a ially near the B-C
Area, in or near the Columbia River. Some of these species could be present in or near
ponds and ditches in the 200 Areas. The few-flowered collinsia

C-6	
^y,1. K y x^

,ijsmay also occur in these habitats. The G ray ryptanthac T1'
occurs on open dunes throughout the Hanford Site. Piper's ^aisy ^g..... 	 tanAr .. is
fairly common on Umptanum Ridge and Rattlesnake Ridge, but has also been documented in
the vicinity of ^6» Pond, the 216 A-24 Cnb, and 100 H Area Bristly ryptantha

C	 bi	 ff ^y4h"	 RxNkSX +.F

^^!,(itr{^^i^^^nte^;: ^^, Dwarf evening-primrose {^?ertr`^„^,^^ave been found at
the south end of the White Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area.
The Palouse 1►4i1k vetch agtXtisttresand E`soyote tobacco evltntttua.a
are not as well documented but aze known to inhabit dry sandy areas such as the 200 Areas
Plateau.

In addition to the three classifications for species of concern listed above, the Natural
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group
1 consists of taxa in need of further field work before a formal status can be assigned. The
Tooth-sepal DOodder (Cuscuta denticulata), which has been found in the state of

Washington only on the Hanford Site is the only taxon in this group that is of concern to
Hanford operations. This parasitic species has been found in the area west of McGee Ranch.
Group 2 of the Monitor list includes species with unresolved taxonomic ques tions.
Thompson 's sandwort (Arenarla franklinii var. thompsonii) is of concern to Hanford
operations. However, the representa tives of this species in the state of Washington are now
believed to all be variety franklinii which is not considered particularly raze. Group 3 of the
Monitor 

li
st includes taxa that are either more abundant or less threatened than previously

believed. There are approximately 15 taxa on the Hanford Site that are included on this 
li

st.

3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibi ans
inhabiting the 200 Areas Plateau are discussed below.

3.6.1.3 .1 Mammals. The largest mammal occurring on the 200 Areas Plateau is the
mule deer (Odocolleus hemionus). Although mule deer are much more common to riparian
sites along the Columbia River they are frequently observed foraging throughout the 200
Areas. Elk (Cervus elaphus) also occur at Hanford but they have only been observed at the
Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include
badgers (Taxidea taaus), coyotes (Canis latrans), blacktail jackrabbits (Lepus californicus),
Townsend ground squirrels (Spermophilus townsendii), Great Basin pocket mice
(Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus
maniculatus). Badgers are known for their digging capabi lity and have been implicated
several times for encroaching into inactive burial grounds throughout the 200 Areas. The
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1 majority of the badger excavations in the 200 Areas are a result of badgers searching for
2 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey
3 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the
4 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from
5 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200
6 Areas but they have been seen at several different sites. Other sma

ll
 mammals that occur in

7 low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the
8 Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with
9 buildings and facilities include Nuttall 's cottontails (Sylvilagus nuttallit), house mice (Mus
10 musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a
11 minor role in the 200 Areas's ecosystem but no documenta tion is available on bat popula tions
12 at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels
13 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been
K observed on very few occassions.
15

16 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the
17, Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the
18 200 Areas. The most common passerine birds include starlings (Sturnus vulgarts), homed
19 larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), 4%estern kingbirds (7^ranus
20- virticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swa

ll
ows

21 (Hirundo pyrrhonota), black-billed magpies (Pica pica) and ravens (Corvus corax). Common
22 raptors include the Northern harrier (Circus cyaneus), American kestrel (Falco sparvarius),
23 . and Wed tailed hawk (Buteo jamaicensis). Swainson's hawks (Buteo swainsora) sometimes
24 nest in the trees located at some of the army bunker sites that were used in the 1940's.
23 Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene
26: cunicularia) nest at several locations throughout the 200 Areas. The most common upland
27 game birds found in the 200 Areas are Ca li fornia Q,§nA (Callipepla californica) and Chukar
28 partridge (Alectoris chukar); however, Ring-necked pheasants (Phasianus colchicus) and
29, G= ray partridge (Peru perdix) may be found in limited numbers. The only na tive game bird
30 common to the 200 Areas Plateau is the Mourning dove (Zenaida macroyra) which
31 migrates south each fall. Other species of note which nest in undisturbed sagebrush habitats
32 in the 200 Areas include &sage sparrows (Amphispiza belli), and l oggerhead. shrikes (Lanus
33 ludoWcianus). Long-bi lled Ecurlews (Numenius americanus) also use the sagebrush areas
34 and revegetated burial grounds for nesting and foraging.
35

36 Waterfowl and aquatic birds inhabit	 IM Pond and other areas where there is
37 running or standing water. However many of these areas such as 216-A-29 Ditch are
38 becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic
39 birds and waterfowl common to B-PefA-ZXP	 3i	 an a seasonal basis include Canada
40 GJeese (Brama canadensis), American coot (Fulica americana), M&Uard (Anal
41 platyrhynchos), muddy duck (Oxyura jamaicensis),	 edhead (Aythya americana),
42 B#ufflehead (Bucephala albeola) and Great blue heron (Ardea herodius).
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3.6.1.3 .3 Reptiles and Amphibians. Common reptiles include gopher snakes
(Pituophis melanoleucus) and sideblotched lizards (Uta stansbudana). Other reptiles and
amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus),
horned toads (Phryosoma douglasst), western spadefoot toads (Scaphiopus intennontana)
yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus virfdis), and striped
whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and
avian predators.

3.6.1.3 .4 Insects. There are hundreds of insect species which inhabit the 200 Areas.
Two of the most common groups of insects include several species of dark ling beetles and
grasshoppers. Harvester ants are also common and have been implicated in the uptake of
radionuclides from some of the burial grounds in ' 7200 East Area. Harvester ants have the
ability to excavate and bring up material from as far down as 4.6 to 6 . 1 m (15 to 20 ft).
Other major groups of insects include bees, butterf lies and scarab beetles. Insects impact the
surrounding plant community as we

ll 
as serving as the prey base for many species of birds,

reptiles and mammals.

3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the H anford Site have
been given special status designations by the state and federal government. Some of these
designations include state and federal threatened and endangered species, federal candidate,
state monitor, state sensitive, and state candidate species. Species listed in Table 3 -4 as state
and\or federal threatened and endangered such as the bald eagle (Haliaeetus leucocephalus),
peregrine falcon (Falco peregrfnus), American white pelican (Pelecanus erythroryhnchos),
ferruginous hawk (Buteo regalis), and sandhill crane (Gnus canadensis) do not inhabit the
200 Areas. The bald eagle and American white pelican utilize the Columbia River and
associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes fly over
the Hanford Site during migration. Ferruginous hawks nest on the H anford Site but nesting
has not been documented for this species on the 200 Areas Plateau. Other species listed in

Table 3-4 as state and\or federal candidates and state monitor species such as burrowing
owls, Great $ 1ue I*rons, Prairie falcons (Falco meVcanus), Sage sparrows, and
I4oggerhead shrikes are not uncommon to the 200 Areas Plateau.

3.6.2 Land Use
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0 1	 3.6.3 Water Use

Only one surface water facility exists in the S Plant Aggregate Area. The 216-S-10D^,

Ditch is a manmade structure constructed in 1952 to dispose liquid effluents from the S Plant
Building Complex (WHC 1990b). This waste site is located 427 m (1,470 ft) southwest of
the S Plant and was recently deactivated. In the past, discharges were re ceived from 202-S
floor drains, funnels, process vessel cooling water, and chemical sewer lines and drains from
the 241 -S Tank Farm, 211-S Station, and 276 Building. Until 1965, the unit received
chemical sewer waste from the S Plant and overflow from the 2901 -S-901 Water Tower.
Since October 1984, the unit has been used as a trench because the 216-S-10p^ pond was
stabilized. No dangerous wastes have been discharged to this unit since February 1987.
This unit is unlined and a portion remains uncovered. It has been partia

ll
y stabilized. In the

portion of the unit that has not been stabilized, there is approximately 1 ft of st anding water
with cattails growing in it. Water from the 216-S-16 Ditch has apparently never been used
for any purpose.

3.7 HUMAN

The environmental condi tions at the S Plant Aggregate Area must be evaluated in
relationship to the surrounding population centers and other human resources. A very brief
summary of demography, archaeology, historical resources, and community involvement is
given below.
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1 3.7.1 Demography
2
3 There are no residences on the Hanford Site. The nearest inhabited residences are
4 farm homes on land located 23 km (14 mi) north of the S Pl ant Aggregate Area. There are
5 approximately x-5811 .,000 people living within a 80 km (50 mi) radius of the 200 Areas
6 Plateau. The primary population centers are the cities of Richland, Kennewick, and Pasco ,
7 located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and
8 Benton City to the southeast.
9
10

11 3.7.2 Archaeology
12

13 An archaeologic survey has been conducted of undeveloped portions of the 200 West
14 Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest

°x'15 were identified in the 200 West Area but not within the S Plant Aggregate Area. The closest
, 16 site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi)

^7 northwest of the aggregate area, which was previously an Indian trail.
18

°19

J
0 3 .7.3 Historical Resources
1

22 The only historic site in 200 West Area is the old White Bluffs freight road which
23 crosses diagonally through the vi '	 " r"g	 y	 'g	 em,^ >.:. ' %̂ A^ea. This site is not considered to be
24 eligible for the National Register.
'25

26

27 3.7.4 Community Involvement
28

,29 A Community Relations Plan (GPA'} (Ecology et al. 1989) has been developed for the
30 Hanford Site Environmental Restoration Program which includes any potentially affected
31 community with respect to the S Plant AAMSR. The GP-ILOPROMMYN elfl tw it	 la i
32 includes a discussion on analysis of key community concerns and perceptions regarding the
33 project, along with a list of all interested parties.
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Unit Abbreviations

He Upper Coarse Unit, Hanford Formation
Hf Lower Fine Unit, Hanford Formation
EP Early "Palouse" Soil
PP Plio—Pleistocene Unit
UR Upper Unit,	 Ringold Formation
E Gravel Unit E, Ringold	 Formation
LM Lower Mud Sequence, Ringold Formation
A Gravel Unit A,	 Ringold	 Formation

Symbols

?— Formational Contact, ? Where Inferred

— —?— Unit Contact,	 ? Where Inferred

--- ---	 -. Major Facies Contact
-- Pedogenic Calcium Carbonate
® Poleosols
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Open Framework Hanford Gravels

Laminated Muds

VV Basalt

NOTES:

1. Refer to Figure 3-14 for cross section locations and
designation. Cross sections presented on Figures
3-16 through 3-19.

2. Figures based on Lindsey et al. 1991 and Airhart et al. 1990.

3. Units predominantly consisting of Sand are indicated by
blank spaces.

Figure 3-15. Legend for Cross-Sections.
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Figure 3-42. 200 Areas Water Table Map, June 1990.
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units

at the Hanford Site.

Location	 Interval tested	 Hydraulic conductivity (m/day)

Pasco Basin Hanford formation 150-6,200
Ringold Formation 6- 180

Unit E
Ringold Formation 0.03-3

Unit A

100 Area Ringold Formation Unit E 9-395 

200 Areas Hanford formation 610-3,050
Ringold Formation 2.7-70

Unit E
Ringold Formation 0.3-3.6

Unit A

200 West Area Ringold Formation 0.02-61
Unit E

Ringold Formation 0.5- 1.2
Unit A

Lower Ringold 9 x 10' - 2.4 x 105
laboratory

Slug Tests at 216-U-12 Upper Ringold 2.4-13
Crib

300 Area Hanford Formation 3,350 - 15,250

300 Area Ringold Formation 0.58-3,050

1100 Area Ringold Formation 0.09-1.5
Units C/B

1100 Area Ringold Formation 2.4 x 10'
Overbank Deposits 0.03

WHC(SPLANT)/9-11-92/03133T
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

A

?i P

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

6.7 x 10'7 10 Sand 200 Area Lysimeter Soil
Experiments

1.7 x 10$ 7

1.7 x 10' 5.5

1.7 x 10'10 5

1.3 x 10" 4.3

2.6 x 10'3 31 Sandy soil reported Unsaturated
as "typical or many column studies.

5.7 x 10^ (sat) 56
surface materials at
the Hanford Site."

6.3 x 10'" 2.9 Near-surface soils 2-km south of K estimates using
200 East Area water retention

2.2 x 10W' 2.8 curve data.

5.40 x 10$ 8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux

9.78 x 10'3 (sat) 42.2 soil (Hanford (BWTF): 300 measurements.
formation) with 1.27- North Area

8.4 x 10-3 (sat, na cm particle size Burial Grounds
arithmetic mean of fraction screened out.
four measurements)

8 x 10$ 11 na BWTF: Unsteady drainage-
Southeast flux field

4 x 10'3 (Southeast 26 na Caisson, and measurements.
Caisson North Caisson

1 x 10$ 10 na

1 x 10' (North 29 na
Caisson)

Field Saturation na BWTF North Guelph=xatri)thmetic

Caisson and permeameter field
area north of measurements
caisson

0
WHC(SPLANT )/9-11-92/03133T
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

rci q

r^

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

1 x 10 (Upper Soil, Field Saturation Loam sand over sand Grass Site; 3 Guelph
arithmetic mean of 7 km of BWTF permeameter field
measurements) measurements

9.2 x 10' (Lower Field Saturation na
Soil, arithmetic mean
of 4 measurements)

8 x 10'' 16 Loam to sandy loam McGee Unsteady drainage-
Ranch:NW of flux field

9 x 10'4 40 200 West Area measurements.
on State Rt.
240

9 x 104 (arithmetic Field Saturation na Guelph
mean of 9 permeameter field
measurements measurements.

5 x 19' (sat) 50 Sand, Gravel Sediment types K. values derived
are idealized to from idealized

1 x 10'3 (sat) 50 Coarse Sand represent moisture content
stratigraphic curves.

5 x 10' (sat) 40 Fine Sand layers
commonly

1 x 10$ (sat) 40 Sand, Silt encountered
below 200

5 x 1W (sat) 40 Caliche Areas liquid
disposal sites.

1.2 x 10'3 (sat) 19.6 to 18.9 Hanford formation We
ll

 299-W7- van Genuchten
9, 218-W-5 equation fitted to

6.7 x 10' to 2.8 x 37.6 to 41.4 Early "Palouse" Soils Burial Ground moisture
10'I (sat) characteristic

curves for Well
1.10 x 100 (sat) 18.3 to 21 Upper Ringold 299-W7-9 soil

samples
1.80 x 10" to 3.00 x 24 to 25 Middle Ringold
10' (sat)

Notes:

na - Not identified in source.
sat - Value for saturated soil.
field saturation - Equilib rium water content after several days of gravi ty drainage.

0	 WHC(SPLANT)/9-11-92/03133T
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported On or Near the
Hanford Site.

B\P

f=^

r-°

Scientific Name Common Name Family Washington
State Status

Rorippa columbiae' Suksd. Persistantsepal Brassicaceae Endangered
ex Howell Yellowcress

Anemesia campestris L ssp. Northern Asteraceae Endangered
borealis (Pall .) Hall & Clem. Wormwood
var. wormskioldit ' (Bess.)
Cronq.

Astragulus columbianus' Columbia Milk Fabaceae Threatened
Barneby Vetch

Lomatium tuberosum°, Hoover's Desert- Apiaceae Threatened
Hoover Parsley

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive

Collinsia sparsiora Few-Flowered Scrophulariaceae Sensitive
Fisch.&Mey. var bruciae Collinsia
(Jones) Newsom

Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive
(Greene)Pays.

Cryptantha leucophaea Gray Cryptan tha Boraginaceae Sensitive
Dougl. Pays

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive

C^perus rivularls Kunth Shining Flatsedge Cyperaceae Sensitive

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive
Ses.&Moc.

Lindernia anagallidea False-pimpernel Scrophulariaceae Sensitive
(Michx.)Pennell

Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive

Oenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive
Primrose

a/ Indicates candidates on the 1991 Federal Register, Notice of Review.

0
WHC(SPLANT)/9-11-92/03133T
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200
Areas Plateau.

;n

r•*

Common Name Status Federal State

Peregrine Falcon (Falco peregrinus) FE SE

Sandhill Crane (Grus canadensis) -- SE

Bald Eagle (Haliaeetus leucocephalus) FT ST

Ferruginous Hawk (Buteo regalis) FC2 ST

Swainson's Hawk (Buteo swainsoni) FC2 Sc

Golden Eagle (Aquila chrysaetos) -- SC

Burrowing Owl (Athene cuniculuria) -- Sc

Loggerhead Shrike (Lanus -- SC
lucovicianus)

Sage Sparrow (Amphispiza belli) -- SC

Great Blue Heron (Casmerodius -- SM
albus)

Merlin (Falco columbarius) -- SM

Prairie Falcon (Falco mexicanus) -- SM

Long-billed Curlew (Numenius -- SM
amerfcanus)

Striped Whipsnake (Masticophis -- Sc
taeniatus

FE - Federal Endangered
FT - Federal Threatened
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.

WHC(SPLANT)/9-11-92/03133T
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91	 4.0 PRELUMNARY CONCEPTUAL SITE MODEL
2
3

	4	 Section 4.1 presents the chemical and radiological data that-are-available for each waste

	

5	 management unit. These eheetiea l-data, along with physical desc riptions of the waste

	

6	 management units (Section 2.0) and descriptions of the surrounding environment (Section

	

7	 3.0) are evaluated in Sections 4.2 and 5.0 in order to qualitatively assess the potential

	8	 impacts of the contamination to hum an health and to the environment. The quality and

	

9	 sufficiency of the existing data are assessed in Section 8.0. This information is also used to

	10	 identify	 rtal applicable or relevant and appropriate requirements (ARARs) (Section 6.0).
Q mQn i

	11	 Contaminant information is assessed in Section 7.0 to provide a basis for selecting

	

12	 technologies which can be implemented at the sites^ -
13

	14	 Contaminants ll-A re-released into the environment at a waste management unit or

	

15	 unplanned release site may migrate from the point of release into other types of media. The

	

16	 potentially site-sp y x, ee1eEl m the S Plant Aggregate Area include surface

	

17	 soil, surface water, vadose zone soil and perched groundwater, air, and biota. The media

	

t t, 18	 that-are-affected at a specific site- jt' : wi
ll 

depend upon the quantities, chemical and physical

	

19	 properties of the material that-w released, and the subsequent site history . The potentia
ll

y

	

,._ 20
	 affected media at each waste management unit or unplanned release site are listed in Table

e	 21	 4-1 for radionuclide contamination and Table 4-2 for chemical contamination.
^2
"^23

	24	 4.1IN€fell!571?CCONTAM INATION
25

	26	 There are two major qpekli '?seof chemical and radiological data available for the

	

27	 S Plant Aggregate Area: site-specific data that aye applicable to individual waste

ry
	28	 management units and unplanned releases; and area-wide environmental data that are useful

	

29	 in characterizing regional contamination trends.
n. 30

	31	 Some of the waste management units and unplanned releases have been the subject of

	

32	 chemical and radiological studies in the past. However, most of these studies were limited in

	

33	 scope and did not provide a comprehensive analysis of the character and distribution of the

	

34	 contamination at eachtype The	 s of	 tiat	 gilata that are availableb . 	
.

35wtw"t°?uziifsinclude inventory information, surface radiological

	

36	 surveys, external radiation monitoring, soil and sediment sampling, biota sampling, borehole

	

37	 geophysics, and groundwater sampling.
38

	39	 Table 4-3 summarizes the types of unit-specific data for each of the waste m anagement

	

40	 units. It should be emphasized that the table only summarizes what types of data are

	

41	 availabley it does not indicate the sufficiency of the data, either in terms of quality or

0	 wHC/SPLANT/9-12-92/03152A
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Data qua
li
ty issues are addressed in Section 8.0.

have been	 inwould"Used in labefatefy" pfesent	 mueh smaHer- quantities thait preees

ehef6eals; >

4..2.8.

In addition to these site--specific data, there are area-wide data that are not directly
app

li
cable to any waste management unit within the S Plant Aggregate Area. The most

important sources of this general envi ronmental data are quarterly and annual environmental
surveillance reports published by Westinghouse Hanford. There are also area-wide
geophysical data available that include gravity, magnetic, magnetotelluric, seismic refraction,
and seismic reflection surveys (DOE 19880). However, these studies are not useful for
characterizing the extent of chemical and radionuc

li
de contamination and so are not presented

in Section 4.0. These data are discussed in more detail in Section 8.1.2.

The most recent environmental monitoring of the Hanford Site was conducted by the
P^aa^wpsl a6aauzyPNL f hardt^FeE9$ and Westinghouse Hanford.
However, most of the data that-are applicable to the S Plant Aggregate Area have been
published by Westinghouse Hanford. The P "". Quarterly Environmental Radiological
Survey Summary Reports (Hucld'eldt 19911M were reviewed during the current study,
as well as €euf-ef-the last six annua

ll
y published environmental surveillance reports (Elder et

al. 1986, 1987, 1988, 1989; Schmidt et al. 1990, 1994--J;.^. The quarterly reports only
contain surface radiological survey results. The annual reports describe several different
sampling and survey programs including surface soil sampling, exte rnal radiation

WHC/SPLANT/9-12-92/03152A
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E
1	 measurements, biota sampling, air sampling, surfa ce water sampling, groundwater sampling,
2	 and radiological surveys.

4 Air, soil, surface water, and biota samples were collected each year at the same
5 locations within the 200 West Area. External radiation measurements were also taken
6 annua

ll
y at several locations. Until 1990, few of the sample locations were directly

7 associated with any of the identified waste management units and so most of this information
8 is only useful in characterizing area-wide trends. In 1990, however, new sampling loca tions
9 were established that aye near areas of known surface contamination. Currently, only

10 external radiation data are available for these new sample locations. Both the new and old
11 sampling locations are shown on Plate 3.
12
13 Section 4.1 describes available data regarding known and suspected contamination in
14 the S Plant Aggregate Area on a media-specific basis (air, surface soil and biota, and vadose

` 15 zone soil). The text summarizes sources of chemical and radiological sampling informa tion.
16 Section 4.1.1 presents data on a media -specific basis.	 Section 4 . 1.1.1 describes results of-M
17f^a8nlifizl3¢Y Section 4.1.1.2 re eFts

as
18 beS
19 u x̂di'ar s	 Section 4 . 1.1.3	 resents results of	 `	

R	
^ i ^P	 ti R	 ^Wsamplin9 diltEl

20 guffaee soil data afe deseribed in

21 presented in Seetien 4.1-4.1.	 sults of vegetation and other biota sample analyses are
22 presented in Section 4.1.1.. Available vadose zone sampling data a re presented in Section
23 4.1.1.. Section 4.1.1.x§ also discusses evidence for contamina tion migration within the
24 vadose zone to the uncon fined aquifer underlying the site. Additional assessment of the
25 nature and extent of groundwater contamination is presented in the 200 West	 gtt
26 Aggregate Area Management Study Reports (AAMSR).
27

-° 28 To supplement available radiological and chemical analytical data, historical waste
29 inventory information for the S Plant Aggregate Area Waste Management Units were also
30 included in the evalua tion of known and suspected contaminants. Historical waste inventory
31 data are detailed in Section 2.0 of this repo rt (Tables 2-2 and 2-3). As discussed in
32 Section 2.0, the compilation is based on supporting data from the 

MOOD	 t W1 11 

j+

ti A

33 s	 S: (WHC 1991a) and the Hanford Inactive Site Survey ,.55) DatabaseID
34 9'
35 fellewing seetiens aeeefding to the nawre ef deetimented of suspeeted eentaminatien.

36
37 Available data were reviewed to assess whether air, surface soil, vadose zone soil, or
38 groundwater was potentia lly impacted	 ffilwaste handling activities at each S Plant
39 Aggregate Area waste management unit. Table 4 41, summarizes available information
40 regarding known or suspected radionuclide contamination at the S Plant Aggregate Area.
41 Table 4-4 summarizes available information regarding known and suspected erganie and
42btcontamination. In Tables 4-2 and 4-3Z waste management

WHC/SPLANT/9-12-92/03152A
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units are arranged by physical type (c ribs, burial grounds, unplanned releases, etc.). Entries
in the tables identify known or suspected releases based on available sampling informa tion or
historical waste inventory data.

4.1.1 Affected Media

Ambient air monitoring has been conducted within or adjacent to the S Pl ant Aggregate
Area 

X13
 since 1979.

 

1979.
Tank Farms 8s

There4&-eO-ne high volume particulate sampler " < orated e ast of the 241-S
and "'`"	 t^'^rit1^ iYitdr9ts CSCatrc uiu #§t " Wir ^ '"ISRS cit' W,22 $

c ry ; , ĝ ^%, niters are anaiyzea quarteriy tor -°.^ir, • s, i-u, ana totar
uranium. The results have shown a steady decline? ^n the concentration of these
radionuclides throughout the sampling program throughout the 200 West Area (Schmidt et
al. 1990). The only exception to this trend was during the four weeks following the partial
meltdown of unit 4 at the Chernobyl Nuclear Power Station. Data from this period,
approximately May 13 to June 3, 1986, were analyzed separately and assumed to bex	 fi}te^?au e^h$r aanomalous (Elder et al. 1987).	 vezvear ;^ cs	or<z

eentafainatien in the stedy area.
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The highest gross

count results in the S Plant Aggregate Area were between 220,000 and 700,000 6ys
measured over S-14  *-M-MMMI - ;	 Figure 4-1 . The second highest results were
between 70,000 and 220,000 c/s as measured over the 241-S and 241-SX Tank Farms
(location 5 in Figure 4-1). Other signi ficant areas in S Plant include waste management urA

216 S ,g	 and WaSte fRaflageffienHHIR-216-S-16P
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Surface Soi1Ai	 Between 1978 and 1989, surface soil
samples were collected annually or semiannua

ll

y from a regular rectangular grid that covers
the 200 West Area with 33 samp

li

ng points. Fivql of these sampling sites=,MM.- ffim
located within or adjacent to the S Plant Aggregate Area, The grid sample points are
generally located close to the intersections of Hanford Site coordinate lines at 610-t15]m
(2,00(%j^O'5p ft) spacings, and are intended to monitor the overa

ll

 200 West Area
environment without being specific to any potential source site. In addition to the grid sites,
there are three fenceline sampling locations surroundin

g 
the 2". 1 ° S" and	 ` "^ k TFarms $n-th	 ?Iaht"-ti a¢r uar r	 t,' +	 , .... ... !-' - ?, 

ank

The samples from the grid and fenceline sampling are analyzed for common
radionuclides found in the 200 West Area, that is, gamma-emitting radionuclides, 90Sr,
uranium, and plutonium isotopes. The results are compared to mean regional background
levels derived from offsite data gathered by	 N,). This
comparison allows iden tification of radionuclide contributions from the 200 West Area versuscontribu tions from natural background and fallout from nuclear weapons tes ting. Any
radionuclide detec tions which are above the mean regional background are not considered
significant until they exceed the mean plus two standard deviations. The detections are alsocompared to the soil contamination standards established for the 200 West Area. The soilstandards represent permissible radionuclide concentrations, above which rest rictions are
posted restricting the area. Between the 1986 and 1988 sanVling, the sell 

eentaminatie
—ber and diresheld eeneentr-atien TkAs resulted

 eoimvll zone

The results of the sampling indicate that the regional background concentra tions wereexceeded in the S Plant Aggregate Area, however, the soil contamina tion standards were not
exceeded. In general, the concentration of radiological contamination decreased within the S
Plant Aggregate Area, with the exception of 90Sr at the S-TF-SE station, located at the
southeast comer of the 241 -S, -SX, -SY Tank Farms. This location has exhibited an upward
trend in concentra tion since 1986. It is possible that the increase at this site-

M(^g
1ctC„at t --is related to the upward trend displayed at g rid site 2W28, located east of the 241-S
and -SX Tank Farms (Schmidt et al. 1990). The sampling loca tions are presented in Plate 3.
The yearly averages of samp ling -e-- 1978 te1988-a presented in Appendix Al2. Tables

WHC/SPLANT/9-16-92/03152A
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4-8 and 4-9 present the results of g rid and fenceline soil sampling within the S Plant
Aggregate Area-f^not ....w ^noo.

..	 ..
IMMIUM

- -	 ..	 . .

4.1.1.4 Biota	 s % ht e E ri'M11'c `i^ I 	 ave beeff
conducted	 hbeginning in 1971 through 1988 in and
around the Hanford Site. Dering the pmgfam, Io upward trends in radionuclide
concentrations were detected for any of the wild life species 

VOIK
 t	 tlai`'; ..>f

. A significant downward trend was exhibited in many
particularly 137Cs and 65Zn

Three factors are be
li

eved to have cont ributed to the decline in concentration of
radionuclides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford
reactor that discharged once-through cooling water to the river, and the reduction of
environmental radionuclide contamination associated with some H anford facilities and
operations.

Biota samples have been collected since 1978 from	 ^M within or adjacentp 	 ^^'w:^	
'

..	 dJacent to
the S Plant Aggregate Area. Vegetation samples were co llected from the same locations as
the grid soil samples described in Section 4.1.1.324-. The vegetation samples have generally

WHC/SPLANT/9-11-92/03152A
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1 hadbpV' radionuclide concentrations that are slightly elevated above regional background, but

2 have not exhibited statistically significant trends since 1979 (Schmidt et al. 1990). The most
3 commonly detected radionuclides include 137Cs, 90Sr, 60Co, 238Pu, and 239Pn. The sampling
4 locations are presented in Plate 3, and summaries of the analytical results €re	 1^^.. r	 5 tisough
5 1989-are presented in Appendix A	 SafnglingAnyCa results £q N elatzoiiFsltisrzSc
6ees are presented in Tables 4-12 and 4-13.

7 eentaminated fnammEds in the 200 Areas ever the past 10 yeffs afe feperted in VRIG SA

8 12528.

9

10 4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most
11 extensively studied by geophysical well logging. This technique has been conducted in the
12 S Plant Aggregate Area since the late 1950's. Gross gamma-ray logs have been used to
13 evaluate radionuclide migration in the vadose zone near- beiltt?selected waste management
14 ^i	 <	 o o	 kLNM`L	 }} a.

	 P	 grot,»..	 ^,_`Y:LIQSB^LR LE?'V^,„^4"2 .yw	 YLL yS's .. ^( '	 Yf j.
UmtS	 iTQ	 GPI PLJ48^1 e"4'3 g^4SS ig miTt	 4a4	 hYe	 ^U111^5!«^a^ a 17e1$$!^ ORK

15; 1
8	 3 5L qG b3'^	 4 ^^e gL 	 g	 y	 4 L 3 y4 ^ fi S.	 ^nO"	 5 e=%gtl.R St^1	 3

t71Ta^ that ^er^ ^evhe^ed, as ^at^ ni~ phis stu2^
>S

16 ^^	 ^
L	 [^S4cRL'k. S.. x 	L1 xnk ^a^`SC£R	 wk^.2S ^.oae'liJOaiL.4YR\`	 «

mob•	 ^rbb • b	 o

17 . The log
18:., interpretations are discussed in detail in Appendix A. The evaluation process genera lly
19„ consisted of identifying zones with anomalously high gamma-ray counts that could be
20 indicative of radionuclide contamination. The depths, thicknesses, and intensities of these
2k-° zones were then compared to logs from the same holes 	 Any significant changes may be
22 indicative of contaminant migration in the vadose zone	 Interpretations ^eae W.Iirateci'h
23 L"1t;	 C U	 N"'{'	 :L	 V	 9”	 N,Lhl4	 <a'RY$"	 1f	 M»-w'rnnx4	 Y	 L „'?TO	 xy ^"	 ^	 L L^,.	 p	 9	 k

t11	 ctlt 1vgilg e4utpinent aid peGittre^	 e ev lve	 QYr taxi	 §x^aseenty;
3	 6	 L$	 R#	 L.	 nx Ls	 & Rg	 § P

j' c	 s (. R	 4^,^^x^SY	 {t x"'TYRO 4	 uE^a .R C
24-

LS 	 v g Ru N
	

lPr'$aLh tls 3x	 R¢^	 .c4

coin(vtz3e frase3izie,filirteizetui	 laminao	 csusk ts tttit aailalile ^€ tlxs
25.6

xH:rtR	 Ji.fi 1, ^. .uexx,	 R^.f:'n	 .1Lx^SLFxt u .W	 bi..3..". 4n.<rt b..:. 	 .4.	 .4L+RSS..Sw.. ...,..^.	 ...$fix	 ER......^Stl 6ShaSV raa+.rt5`5.....:
4;rRRRF1-1r
	 years-

.

26 The results of the log interpretations are included for each app
li

cable site in Sections 4.1.2
27 tbfeugh 4.1.2:8.

28,,
29 - Waste management units that have received large volumes of liquid are more likely to
30r^- sd caused subsurface contaminant migration. The potential for liquid wastes to haws
31 migrated through the vadose zone to the groundwater can-bellw	 estimated by comparing the
32 volume of waste discharged at each waste m anagement unit to the estimated pore volume in
33 the vadose zone soil column below the waste management unit. If the volume of liquid
34 discharged to the ground is larger than the total soil column po re volume, then it is likely
35 that wastewater weuld	 je	 d reaclie the groundwater. These calculations are
36 summarized in Table 4-14-4. They a re based upon several conservative assumptions:
37 (1) the discharged water does not spread out latera lly from the point of discharge (i.e., the
38 ertmo1(i1"e of affected vadose zone is equal to the depth to groundwater times the pl an view
39 cross-sectional area of the base of the waste m anagement unit); (2) there is no signi ficant
40 change in liquid volume being introduced to the soil column due to evapotranspiration
41

tl Yinpreeigitatien; and (3) the average perms	 the soil column is between 0.10,4pgttof
42 and 0.30the upper and lower	 es-estimates shown on Table 444 	 ;,: e $_, foie(	 PP	 ^	 ^a,^.:.:aR

WHC/SPLANT/9-12-92/03152A
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4.1.2 Site-Specific Data

This section presents the site-specific data that are available for each waste management
unit and unplanned release. The units are discussed in the same groups as were presented in
Section 2.0. These groupings are useful because like units tend to have Ihe-similar types of
available data.

4.1.2.1	 and Storage Areas.

DOE/RL-91-60
Draft B

rI
LJ

1
2
3
4

6
7
8
9

10
11
12
13
14
15
16
17

F , 18
19

!°= 20
21
22
23
24
25

—° 26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

According to these
calculations, 44 waste management

	
have the
	

for the migration of liquid
discharges to the unconfined aquifer fs

As was discussed in Section 3.0, perched water zones may form locally under waste
management units with large liquid discharges. However, the occurrence of contaminated
perched water has only been documented beneath the 216-U-16 Crib (Baker et al. 1988).

Less data are ayMable for-	 de"the three newer-	 shand physieal paFametm. 	 mertiteFing
in	 241 SY Tank Fafm. le the has been	 lesstanks (DST-s) 	 the past, there	 mueh	 emphasi

WHC/SPLANT/9-17-92/03152A
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oaf a mmr^t^at' g^ 	 ^xa^mx^+xua'.a^ x ac.	 vw	 are'	 44f^	
^^cc^̂y..

Ftir"^q$'tIF^B^Ij .	 maxil^£sttEl'eZ^S§E'	 y	 C^.frfl'°,
a^ tq Raa yea ^^

ENO
tFa 4fsO	 gI$$	 &ET

o^wa{£K$om `â `a a 
r`g	 3s.ka^4§o ^£4. m`ca 8§'o'xy°#^aao^, sa

ke^	 011;ttr^^^ E^ d 3ES^

^"e@$o Woffa^6a ^^^^ `	 . "Gnx	
^r

odR s&s ra"e^ae," a a a. 8. ;^*a2o^ ^^ `^ <^ Ŵoo e°"e^ S »:wo-

}row"	
NS.	 Y.ra.. nr.N'.^^ Y`5T#>.Chemical inventories for the Sysa . ^w p	 ave been

modeled with the Tracks Radioactive Components (TRAC) computer code tig' „' ,x
*i €M , a i^a^M. This program calculated tank inventories for 68 radioactive
constituents and 30 chemical constituents. The estimates were based on the historical records
of the quantities of material initia

ll
y placed in the tanks from nuclear fuel production and

later modified by tank transfers and radioactive decay. The TRAC inventories, though
recognized as having serious limitations, represent the best current informa tion on the
contents of the tanks. The TRAC predictions for 14C  137Cs, 13713a and uranium isotopes
show the least agreement with other data sources.
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The TRAC inventory data are presented in Table 4-15. These data are for the total,
tank inventories and do not differentiate between drainable liquid and solids within the tanks.
As shown in Table 2-4, some of the unstabilized*O)ffl ^ tanks still contain large
volumes of liquid drainable waste. It is the radionuc lides that are partitioned to this liquid
phase which are of primary concern should a tank begin to leak. From a comparison of solid
and liquid phase data presented in an earlier TRAC report, it appears that 741Am, 14C, III CS,
137Cs, 93Nb, 91're, 79sê j and 9OSr are most strongly partitioned to the liquid phase in the tanks
and would be the most likely radionuclides, present at high concentrations, to migrate in the
event of a leakERIK, N^,St.^^ .k ,

•
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1	 , fission preduets, ufmium, heaff fneWs,
2	 inerga^ries
3
4	 4.1.2.2.3  241 S 102 Sin& Shell Tank The .:,MS database rt:lun 1 99 1x) notes that

S	 the eight vadese zene bereheles meniter-ing this waste management unit feT- leaks hay
6	 Femained stable. Wesfthetise HanfeEd Gefflpany (1991a) indieates that O-As unit has
7	 peten6al to generate hydregen er ether- flammable gases. This waste managemeat unit is
8	 eensidered-sea " The k reeeivM • awes wh el. a istea e f TR-U

,
	..fins:en pre"et

9	 ufmium, heavy fneWs, and ifterganies.

10
11	 4.1.2.2.4 241 8 103 Single SheR Tank. The VRDS database eArHG 1991a) netes that
12	 dese zene beret.etes n niter this waste management unit for-  1eai.a Aetivi

13

14	 .

fS	 Limited and unsueeessful augering has been done te identify the seuree ef the suf&e

16	 ,	 ,
17	 indieafing this tank is net lealdng. This waste management unit is eensidered seund. The
18	 , uFanium, heavy metals,

19	 ineFgaaies:

20

it	 4.1.2.2.5 241 S 104 Single SheH Tank. The )MBS database (^NqTG 1991a) netes th-et
integrity"

23 
24	 ,
2S6	 04 05 shews 6eyat d -. .Aide.. / a..els between 1 .1 and 14 ... /40 and AG A\

,
 and Berehele 40

26 04 08 shews elevaWd mdia4en lew4s betweeft 6.4 and 7.0 fa (21 and 21 RN . In August 1978
27	 ,	 Z;ie unit is Re

28,	 ,
29	 .

3-
31	 4.1.2.2.6  241 S 105 Single Shell Tame The VRDS database .1„>s.-, 1991a) notes that

32	 the five vadese zone bereheles meniter-ing Ns waste management unit fer leaks h
33	 remained stable. Berehele 40 05 03 shews slightly elevated mdiatien leey6s ffem 9 to 1
34	 (30 to 37 A). *ADS iacie t s : het pump sa1a...ell system  as in stalled and _peratien_ t__ tt._

35 iemey-ai of i,n:tmfitial iigaid were eemmeneed daring August 1975 The ta nk reee:- M

36	 .

37

38	 4.1.2.2.7 241 S 106 Single Shell Tank
39	 the six vadese zene ber-eheles fnenitefing this waste management unit fer- leaks hav
40	 ,

41

WHC/SPLANP/9-11-92/03152A
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1
2	 ) uranium, heavy meWs > and ifter-gani

	

4	 4.1.2.2.8 241 S 107 Single Shell Tank. The VRDS database (lAqlG 1991a) netes th

	

5	 the si* vadese zene bereheles menitefing Ws waste management unit fer- leaks hay

	

6	 ,

	

7	 tank is eensidered sound. Intermitbent liquid leve4 inemses sinee J^u^ 1981 have been
8
	9	 unit was pai6aHy iselated eft Deeember 15, 1982,
	10	 ,

	

11	 .
12

	

13	 4.1.3.2.9-2,41 S 108 Single She$ Tank.	 S daka .ase (sz q!n 199 1a) ....res tw «

	

14	 the five vadese zene bemhe4es menitefing this waste management unit for leaks

	

15	 r-emained stable. This waste management unit is eensidered sound. The tank reeeived
16 ) fissien preduets ) uranitim, heavy fneWls ) and iner-gan:
17

	

18	 4.1.2.2.10 241 S 109 ShWe SheR Tank. The *rqDS database eAq!G 199 !a) net
	19	 that sir, vadese zefie ber-eheles Fneniter- Ns waste management tiftk fer- leaks. This tank is

f_	 20	 eensl4ered seand. The tank feeeived w rites....,, eh ,	 istea e f T T, fissi,....._, duets

	21	 urmium, heavy inetE49, and inefganies-.
022

	

23	 4.1.2.2.11 241 8 110 Single SheH Tank. The *RDS database (iAq!G 1991a) netes

	

24	 theA the eight vadese zene beTeheles menitering this 	 nit for leaks ha-ve

	

25	 remained stable. SligMy elevated radiation levels were neete-F-4 if; I-L-FPhele 40 10 01 ffem 13 t

	

26	 14 asa (42 	 T. icy VRDS	 that n e.« f)ufnp a t..e.)^ system	 sWle.e^ an. 
27

	

28	 )

	

29	 ineFganies:
30

	

31	 4.1.2.2.12 241 S ill Single SheR Tank. The IMPS database eAq!G 1991a) ne

	

32	 hhM the six vadese zene bemheles Fftenitefft this waste management ufdt for leaks have

	

33	 mEnained stable. Data f-Fefn past liquid levels have not been safisfaetefily	 ) but the
34

	

35	 er- ether- flunmable gases. The tank feeeived wastes whieh eensisted ef 	 )

	

36	 .
37

	

38	 4.1.2.2.13 241 S 112 ShWe SheR Tank. The V#qDS database (^Aq!G 1991a) fie

	

39	 that the five vadese zene bereheles menitering this waste management unit fer leaks have
4	 ,,,i stable. The waste management unit 1s eensidered seand. This t efl1t- has -th

	

41	 petential te generate hydregen er ethef flammable gases. A jet pump w4t"! system was

WHC/SPLANT/9-11-92/03152A
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else em4ains two abeve groundwater

appmtas assee=eted with the site is theen	 stir&ee The site
tanks. Tmstiranies, fissien preduets, tiraf"fn, be—oil,

fnetEds, and inefganies are pessibly pftsent at this siter
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lea ," and it is eensidefedearrently to be an assumed leaker 	 ,,het .._	 taken inside •'phs
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25	 ex4refnely hazudeus waste based Ifth	 e ,	 _

26
.^., 27	 4.1.2.2.3333 240 a 302 GFAeh Tank. The VADS database EVRIn 1991.., .._.,.__._ that

28	 glis waste management unit was f	 eved frem seMee in 31Rireh 1987 as a leaker.
29

30	 The Pte+- taf4E is below de and has been taken eat e€ ser1Pe as a leaker. The t—BH–IE
31

32	 ineFgaxies
33

34	 4.1.2.2.34  24	 C 302A Eateh SaIri1c 1991a) di	 -

35	 waste management arAt began serviee in 1952, and that it is euffeff4 assufned leakff.
36	 The a teh tank is below gfede and is being puw43ed  per- PM

an
90 062 	The liq„id waste

37	 dispesed in the tank is fepeffed as inbEed waste.
38

39	 ,— 
-2.31.35 241 S 302B C-Meh Tank The VADS database .R !G 1991a) hidieates

40	 tWs-wasW management unit was iselated in 1983	 The , Vid waste dispesed into thtank '
41	 mpeTted as mbEed waste.
42
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26
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a^ 28	 An aeA94 gaffiffla myFediatien survey ever the 200 West Area in 3^ujj--j A-119t 1988

	

29	 iftdieates that gFess gamma eetints in the N46P :ty e f this waste

	

30	 between 2,200  a ^ nom° i	
- --- -- -

31

	

32	 4A.2.3.4 216 e 7. n 4_ The WDS database i *HG 1991a)

	

33	 ielegieal-sarveys areper€ermed here	 fro

	

34	 Wells W-22 12,	
m

r	 >

	

35	 beeft deteeted beneath this waste management unit sinee waste disposEA to the site was

37

	

38	 4991 did net defeet eentwainade  and therehas
39
40

	

41	 Ti nsu rAea fissien pfeduets, umpd _ and :	 to 
be _weseent at this

b41^^1 T'LC1^i^
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qx ppa,. 11
3
fts '^^az

p+^'}'^̀
R^ s(&tay,:ss̀Ysa^s s@sue^' a,,}`^s ^. #x=sss#

P
s^s2a°&azs'$ 	 ŵsj #'$ Y«'S$`
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are

r.	 w`^A	 &	 w#"	 x@	 ^. R ^`D	 x	 £ R R B	 ^:	 8 3'	 s c e	 >r ro.	 u::

..errartlbccF'nfwkgi^t >wt'l ; ,tac farm P wE^xil# .̂ig3urut ŝ ,e :1e^
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4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVHtONMENT

This preliminary assessment is intended to provide a qualitative evaluation of potential
human health."J'AM hazards associated with the known and suspected
contaminants at the S Plant Aggregate Area. The assessment includes a discussion of
potential releaserelease mechan	

xa (x.
isms, st 

.mw
f transport pathways, develops a conceptual model of. ^ate+.	 a	 xx...v

human t V	 gftj exposure based on these pathways, and presents the physical,
radiological, and toxicological characteristics of the known or suspected contamin ants.

In developing the conceptual model, potential exposures to groundwater have not been
addressed in detail. Since migration to groundwater is the p rimary route for potential future
exposures to many of the chemicals disposed at the	 tR oiite, this pathway (i.e., travel
time, receptors) wi

ll 
be addressed in the 200 West Groundwater AAMS.

It is important to note that these evaluations do not attempt to quantify potential human
health t	

.RCv risks associated with exposure to S Plant Aggregate Area waste
management unit contaminants. Such a risk assessment cannot be performed until additional
waste P^ unit characterization data are acquired. Risk assessment activities will be
performed in accordance with the Hanford Site Baseline Risk Assessment Methodology
document ^"'°.ate"m-1 beine nrenared	 i t ;? t ll,`isa t?i ^Par"f A" a^ n"I"kilt tip
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4.2.1 Release Mechanisms

MS Plant Aggregate Area waste management units can be divided into two general
categories based on the nature of the waste release: (1) units where waste was discharged
directly to the environment; and (2) units where waste was disposed inside a containment
structure and bypassed an engineered barrier to reach the environment { e.g., thfee}gh-the

•

In the first group are those waste management units where release of wastes to the soil
column was an integral part of the waste disposal strategy. Included in this group are

&aseptic system drain fields, ditches, french drains,eobsi^isribst?t`q^5,
werse^';^'s and some disposal trenches. Also in this group are unplanned releases that

involved waste material released to the soil. For this group of waste m anagement units, if
discharges to the unit contained contaminants of concern, it can be assumed that soils
underlying the waste ffiffiNOPMnit are contaminated. The first task in developing a
conceptual model for these units is to determine whether contamin ants of concern are
retained in soil near the waste management unit, or are likely to migrate to the underlying
aquifer and then to receptor points such as drinking water we lls or surface water bodies.
Factors affecting migration of chemicals away from the point of release will be discussed in
the following section.

In the second group are units that were intended to act as a barrier to environmental
releases Included in thisou	 M i	 ww	 b y	 w:Nwo b d b x	 a w'.>od %k

P are u€btlsc4o#?e
01>: iiS g uilie>Jxatteevaults, tanks, waste transfer facilities, burl gfeeads-and>".rd>bn..,,. .. F o. tbw.uv S	

^i'IXdor9>t n'cbv w M kunplanned releases that occurred within containment structures. Waste 'Jna"tiagunits
that received onlys"could also be includi
in this categoryl since the potential for wastes to migrate to ks

s.
oil outside of the unit is low

due to the neg ligible natural recharge rate	 "'
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1a£ 3'For these	 xpai°`¢¢"e#tµ	 units, the first consideration to be addressed in
2

,..t,wn.}R^^c	 3R4 	RNaewa4n

developing a conceptual model is the integri ty of the containment structure.
3
4 The ability of this report to evaluate the efficacy of engineered barriers is limited by
5 the lack of vadose zone soil sampling data and air sampling data for many waste aikfaz
6 units. Available sampling information for the waste management units and unplanned
7 releases was summarized in Section 4 1 	 w

3^t ts; g9g<e ,
"z,$R,55L`^J

8

$

}̂ ^̂] .̂̂ ,̂ r,
Ŵj ^!̂^.p̂^,Â ^ 	 "R F F F	 P	 iii>.'. ŷ̂yjjtl̂̂ t ^̂ tf{' N	 R	 n	 ^	 o	 t^	 ..a	 ^ Fes' p	 ^ 5 . r.V

4I
W ^ JL WM Alice NYE 	 I	 AV	 a^ rt^ ng ffiffi ^ tiEltt ERIN J 1 ŷ  ^`k... L.	 Ww	 w" .R R.R	 aR RA iR	 LbxoxE. k n6nn	 n. n. .L

9
^p8	

p
S

p ry	 y38Qy	 pT '{	 j(3
^^lWA$ L{JL L1Z^t^'V.. ĵl, W^1-'TyS^,y<,£

10
R	 Ra w.w,ww.Sw<md<A.tln	 ^,.,., R.

11 The efficacy and integrity of concrete	 andand steel tanks;
12 transfef faeilities, ; aultsj, , and ...._..-, e ,._„_s seehsee	 as the 207 8 Retention Bass. have not
13 been determined. For the Etzv's >ui is X218-W-7 Burial Ground) (222 8 Vault) that received
14 only	

a.o..R.w oxw'ox3s
y dry ;n packaged laboratory waste, and sample water from the 222 S Laberatery, the

13' potential for release is expected to be low. However, releases of sma
ll

 amounts of liquid
16- stes	 22	

R'	 S (
%

{	 ^^5p }w
 
{Y{ {3 ♦ ^ (µ^	 ^U f	 5	 M^{	 q »	 p43SvY'^n'cb.++'^^OT.r4̂ ..^"!. S^y4Y 4lVv3^.'QSG^'^ ^̂YtRIY^'^'.[^^LY

17 ^'R^	 '^E`S	 > 3z;m	 »	 f	 8'	 xY's nx	 "b^`3.:3>.	 R	 S 3	 P.RRES	 a	 30	 .Y^'L	 Cd'R.	 y	 Yw►nit^ ^R^	^ear 3xecoix^^ a £rttcom^;l^^g ^aSzS> Sz^;lea^es=frazu tq struct^rres C^S:SajERAMPROAMMMM6r,

1^$-
Re'SY^RSf	 .cSY3S & wnffi5al Sua.„T.XiRA'TSFSR'nb>D'>Pn	 w(w1	 L RVWnv^1.aS.R..k.W.RZ4R3C.Yw 	 Roke.<w<ao>xbnSyAnN^n>mv rn.R..R.R'Rt.	 k

g soil are possible.
19.°

20 In addition to evaluating releases to the subsurface, the conceptual model must address
21
22°

the potential for releases to air and, for radionuclides, the potential for direct irradiation.	 A
ll

units have some type of barrier to releases to the surface; however, barriers can fail over
23._ time or may not be designed to prevent migration by certain transport pathways (e.g.,
244 volatilization).
25

26 114any	 §"t7R^ of the cribs in the S Plant Aggregate Area have the potential for cave-insR R 4Yf
27 due to decomposition of the wooden framework of the cribs. Such collapse can lead to high
291 levels of direct radiation at the surface and the potential for spread of contaminated materials
29 by wind erosion-and-disgersies	 Westinghouse Hanford has an ongoing program ( 	 tttsi
3 ^

R >	 am	 t	 )-a^	 ^	 2	 tb 3	
r	 o'AYe

aRe- 	 b	 b^^?^.^to detect and remediate cave-ins by covering theyw1aT`^1^t^x^
31 cribs with additional soil, and any exposures from these incidents are genera

ll
y short-term.-

32 Dutiiig September- 1991 the 216 8 7 Gfib was reeegnized as a unit needing pfempt r-einedi
33
34 ewe ... and the site was deaetivated and StabiRmea in August 1nnn^^1991a7̀ . Grib 216
35 S 20 has been baekfiRed 

on 
four- sepamte eeeasiens and it is deubtflul that any undergm-

36 eavities fefflain. Reeendy, the 216 8 13 Of-ib was stabilized (HuMeldt 1991).
37
38
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1 4.2.2 Transport Pathways
2
3 Transport pathways expected within the S Plant Aggregate Area are summarized in this
4 section, including:
5
6 •	 Drainage and leaching from soil to groundwater
7
8 •	 Volatilization from wastess'i1	 Cf and sha

ll
ow soils

:^.Ri..fs.F..n..rR.d:`.	 r	 ss

9

10 •	 Wind erosion of contaminated surface soils

11

12 •	 Deposition of fugitive dust on soils, plants, and surface water
13

14 o.'MU' W:0.lW..U".. RJW W`:JR. W WY,̂

Uptake from soils 	 °	 y vegetationx^,j 	^Aj^^^^^a
15

16 •	 Uptake €rem-soils-b	 animals via direct contact with soils ?^t $ 	 ^^	 SOrP	 Y	 R ..
17 LoX"N 4'	 S"tl'Y	 t<MO fingestion of	 31s	 f e%u t^i^, vegetatiod̀," iz	 It i	 k^8 3
18

NVi:2: $Yin6 :,,k'!oK4W:2Yt39.':W:R'onJV Nw^W.[':,^W:'c,6>.'J.	 R^-
20

21 In addition, transport within the saturated zone and subsequent release to groundwater
22 wells or to surface water (i.e., the Columbia River) is of potential conce rn, but will not be
23 addressed in this document since this topic wi

ll 
be the focus of the 200 West Groundwater

24 AAMS.
r.^ 25

26 l*azt?	 "cvlk^	 iiialtr3 xu"^ ►1a?
:
ttl'trttre

27
i	 .R:'n;r"...R A"...	 .s	 i. R.:9,... ^	 R ARR.:n..xa$ 	 a f.',.»:....	 >G.Sib;<R..<CYFSfl.'fFSfl.'S.1...	 2 f:5S.55'.k.R,.XSXS

p
20 a;n:%yr.	 _^'j,Q<.,.y^,j{ ^.y

y	
3'R'	 r v	 2	 o.rm	 w<w	 1^.

bwq	 "e" "^"^
e
e
l
s xw	 re r	 He

29
Y

30

Y`v	 r- z	 (	 "r'^	 s' ^s'r'JS`	 x	 ^x`+tzL' s	 r r	 x is x aJ 'Sx w r<J,	 o;^
•<7Vow^+^$4o.a^. io^,.^o...too.4Tga^i2^. ge73 '̂^,Ilz^fx$Y^^^kt10^j^^i^it,<.<lR'aInliI3^`

31
a°.<

>M^. n,	 W	 $"	 R`R`	 2"f4"X<R"	 2 S"u"SR:N"	 ..^`X.'.	 Y	 Y55.':b.'#i:"r;:

33

35

36 4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for
37 waste discharges in the S Plant Aggregate Area, whether the release is directly to soil or
38 through failure of a containment system. Several factors determine whether chemicals that
39 are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth
40 of approximately 6M m (200 ft) below ground surface. These factors are discussed in the
41 following sections.
42
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4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the
underlying water table, some source of recharge must be present. In the S Plant Aggregate
Area, the primary source of moisture for mobilizing contaminants are waste management
units that discharge 

li
quid waste to the soil column and to a much lesser extent precipita tion

recharge. As discussed in Section 3.5.2	 "^ O,^hav
natural precipitation recharge	 range from 0 to 10 cm/yib({J'.: x"<::, depending

primarily on surface soil type, vegetation, and topography. lt : „'.,,.,: #z mdl. ut

suriace sol s with no or minors ow-rooted
vegetation appear to facilitate precipitation recharge. One modelling study (Smoot et al.
1989) indicated that some radionuc lide (13'Cs and I'Ru) transport could occur with as little as
5 cm/yr y^ Aof natural recharge. However, other researchers (Routson and Johnson
1990) have concluded that no net precipitation recharge occurs in the 200 Areas, par ticularly
at waste management units that are capped with fine-grained soils or impermeable covers.

With respect to ar
ti

ficial recharge, some waste management units (e.g., the 216-S-6
eib) were identified ih which the known volume of liquid waste disch arged substantially
exceeded the total estimated soil pore volume present below the footprint of the facility. In
this case, the moisture content of soil below the waste m anagement units likely approached
saturation during the periods of use of these faci lities. Because vadose zone hydraulic
conductivities are maximized at water contents near saturation, the volume of liquid
wastewater historica

ll
y discharged to the waste management units probably enhanced fluid

migration in the vadose zone beneath these units.

40	 Contaminants that are not initially transported to the water table by drainage may be
41	 mobilized at a later date if a large volume of liquid is added to the unit. In addition, liquids
42	 discharged to one unit could mobilize wastes discharged to an adjacent unit if lateral
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migration takes place within the vadose zone. An example of this process occurred with the
U Plant Aggregate Area 216-U-16 Crib where lateral migration of acidic waste above a
caliche layer mobilized radionuc lides is  ̂216-U-1 and 216-U-2 Cribs (Baker
et al. 1988). No examples of interactions between units are known to have occurred at
S Plant.

4.2.2.1.3 Soil Moisture Transport Properties. The moisture flux in the vadose zone
is dependent on hydrau lic conductivity as we

ll
 as gradients of moistu re content or matrix

suction. Higher unsaturated hydrau lic conductivities are associated with higher moisture
contents. However, higher unsaturated hydrau lic conductivities may be associated with fine-
grained soils compared to coarse-grained soils at low moistu re contents. 13ue-t VI NXIII
the high stratified nature of the Hanford Site vadose zone soils and the moisture content
dependence of unsaturated hydrau lic conductivity, subs-vertical anisotrophy is
expected, i.e., vadose zone soils are likely to be more permeable in the horizontal direction
than in the vertical. This vertical anisotrophy may substan 	 reduce the potential for
contaminant migration to the unconfined aquifer.

4.2.2.1.4 Retardation. The rate at which contamin ants will migrate out of a complex
waste mixture and be transported through unsaturated soils depends on a number of
characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that
have low solubilities in the leaching fluid or are strongly adsorbed to soils wi ll be retarded in
their migration velocity compared to the movement of soil pore water. Studies have been
conducted of soil parameters affecting waste migration at the Hanford Site to attempt to
identify the factors that control migration of radionuclides and other chemicals. Recent

studies of soil sorption are summarized in Serne and Wood (1990). Some of the processes
that have been shown to control the rate of transport are:

Adsorption to Soils. Most contaminants are chemically attracted to some degree
to the solid components of the soil matrix. For organic compounds, the
adsorption is generally to the organic fraction of the soil, although in extremely
low-organic soils, adsorption to inorganic components may be of greater
importance. Soil components contributing to adsorption of inorganic compounds
include clays, organic matter, and iron and aluminum oxyhydmxides. In general,
Hanford surface soils are characterized as sandy or gravelly with very low
organic content (less than 0.1%) and low clay content (less than 12%) (Tallman

et al. 1981). Thus, site-specific adsorption factors are likely to be lower, and
rate of transport higher, than the average for soils nationwide.

Filtration. Filtration of suspended particulates by fine-grained sediments has
been suggested as a mechanism for concentration of radionuc lides in certain
sedimentary layers. This finding suggests that migration of suspended
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1	 particulates may be an important mechanism of transport for poorly soluble
2	 contaminants.
3
4	 •	 Solubility. The rate of release of some chemicals is controlled by the rate of
5	 dissolution of the chemical from a solid form. The concentration of these
6	 chemicals in the pore water will be extremely low, even if they are poorly
7	 sorbed. An example cited by Serne and Wood (1990) is the solubility of
8	 plutonium oxide which appears to be the limiting factor controlling the release of
9	 plutonium from waste materials at neutral and basic pH.
10
11	 •	 Ionic Strength of Waste. For some inorganics, the dominant mechanism leading
12	 to desorption from the soil matrix is ion exchange. Leachant having high ionic
13	 strength (high salt content) can bias the sorption equilibrium toward desorption,
1¢	 leading to higher concentrations of the chemical in the soil pore water.— Arden
15
16	 migretien of wastes €rem tank leaf 'These wastes eentain high selutie
17
18	 ,
19
20	 waste and essefildally all ef 90

y
23	 strend s.-
24
25 `	 0	 Waste pH. The pH of a leachant has a strong effect on inorganic contaminant
2.6-	 transport. Acidic leachates tend to increase migration both by increasing the
27	 solubility of precipitates and by changing the distribution of charged species in
28'-	 solution. The exact impact of acidic or basic wastes will depend on whether the
4-	 chemical is normally in cationic, anionic, or neutral form, and the form that it
30	 takes at the new pH. Cationic species tend to be more strongly adsorbed to soils
31	 than neutral or anionic species. The extent to which addition of acidic leachate
32	 will cause a contaminant to migrate will also depend on the buffering or
33	 neutralizing capacity of the soil which is correlated with the calcium carbonate
34	 (CaCO3) content of the soil. The soils in the Hanford formation beneath the
35	 S Plant Aggregate Area generally have carbonate contents that range from 0.1 to
36	 5%	 . Higher carbonate contents (20 to 30%) are
37	 observed within the Plio-Pleistocene caliche layer.
38
39	 Once the leaching solution has been neutralized the dissolved constituents may
40	 reprecipitate or become reabsorbed to the soil. Observations of pH impacts on
41	 waste transport elsewhere—at the Hanford Site include:
42
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101

	

2	 inelude the 216 8 5, 9, 23,

	

3	 the 216 S 5, 9, 23,md-26 Gribs.

4

	5	 •	 The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs in

	

6	 the U Plant Aggregate Area is believed to have occurred in part because of

	

7	 this introduction of low pH solutions.
8

	9	 •	 Leaching of americium from the Z Plant Aggregate Area 216-Z-9 Or̂ G
	10	 Crib-sediments was found to be solubility controlled and correlated to

	

11	 solution pH.
12

	13	 4.2.2.1.5 Complexation by Organics. Certain organic materials disposed at 99
	14	 S Plant.	 to rya are known to form complexes with inorganic ions, which c anR...
	15	 enhance their solubi lity and mobility. Methyl isobutyl ketone is the prima ry organic

	

16	 complexing agent disposed at the S Plant Aggregate Area.
17

	;vY 18	 4.2.2.1.6 Contaminant Loss Mechanisms. Processes that c an lead to loss of

	

19	 chemicals from soils, and thus decrease the amount of chemical available for leaching to

	

20	 groundwater include:
c 21

	2	 •	 Radioactive Decay. Radioactive materials decay over time, generally decreasing

	

23	 the quantities and concentrations of radioactive isotopes.
_ = 24

	

r„ 25	 •	 Biotransformation. Microorganisms in the soil may degrade organic chemicals

	

26	 such as acetone and inorganic chemicals such as nitrate.
27

	28	 0	 Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic

	

29	 degradation, and other chemical reactions are possible degradation mechanisms

	

R. 30	 for contaminants.
31

	32	 •	 Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them

	

33	 to the surface, and thereby introduce them to the food web.
34

	35	 •	 Volatilization. Organic chemicals and volatile radionuclides can be transported

	

36	 in the vapor phase through open pores in soil either to adjacent soil or to the

	

37	 atmosphere. These volatilized compounds could include acetone, radon (a decay

	

38	 product of uranium), and tritium (HTO in tritiated water). Some elements

	

39	 (mainly fission products such as iodine, ruthenium, cerium, and antimony) are

	

40	 referred to as "semivolatiles" because they have a lesser tendency to volatilize.

41

WHC/SPLANT/9-12-92/03152A

4-59



DOE/RL-91-60
Draft B

1	 4.2.2.2 Transport from Soils MtM9Ntk Mto Air. Transport of contaminants from
2	 waste management units to the atmosphere c an occur by means of vapor transport or by
3	 fugitive dust emissions.
4

Vapor transport may occur from waste management units where volatile organics (e.g.,
CC14 or volatile radionuclides 14C, CO2, 129I, and 10P. have been released. Transport
mechanisms include v;" 6 V;g3x xdiffusion down a concentration radiant= a and
gas-driven flow. Situationŝ w here the eoprocess may occur include production of
methane gas from degradation of organic compounds in soil, or production of hydrogen and
oxygen gases by iadiolytic hydrolysis of water.

In order for fugitive dust emissions to occur, contaminants must be exposed at the
surface of the waste management unit. A number of mechanisms could lead to exposu re of
contaminants in soil-covered waste management units. These mechanisms include uptake by
vegetation, transport by animals, disruption of the waste management unit (e.g., cave-ins at
cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste
materials. This mechanism has been identified as an ongoing problem in some of the waste
management unit areas. The processes by which biota may expose contaminated soils are
discussed in Section 4.2.2.4.

The contribution of the S Plant Aggregate Area to the overall fugitive dust emissions at
the Hanford Sitett!^s expected to be relatively minor, based on results of air
monitoring downwind of the S Plant Aggregate Area waste m anagement umtsj£

NOW
yep;

4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the
S Plant Aggregate Area is at the 216-S-IOD Ditch that was constructed in 1952 to disposoll
liquid effluent from the 202-S Building. The ditch receives wastewater from the 202-5
Building (principally air compressor cooling water) and the 2901-S-901 water tower (sanitary
water overflow). Transpo rt of contaminants to surface water bodies outside of the
Aggregate Area via groundwater discharge and deposition of fugitive dust on water bodies
are the primary pathways of potential concern for surface water effects. Groundwater
discharge will be addressed in the 200 West Groundwater AAMS.

4.2.2.4 Transport from Soils '
.
f^ M̂A to Biota. Biota, plants, and animals

have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting,
and depositing contamination beyond its o riginal extent. Transfer from one species to
another in the food chain is also possible because of predation. The possibi lity of these
processes contributing significantly to the transport of contamination from the S Plant
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4.2.2.4.1 Uptake by Vegetation. Release of radioactivi ty to the surface by growth of
vegetation is an ongoing problem at S Plant Aggregate Area waste management units. Roots
of sagebrush and other native species can take up radionuc

li
des from soils below the surface

and transport these chemicals to the fo liage. Wind dispersal of po rtions of the contaminated
vegetation, or entire plants (tumbleweeds) can lead to transport of contaminants outside of
the unit. Westinghouse Hanford has an ongoing vegetation control (herbicide application,
reseeding with shallow-rooted vegetation, and mechanical removal) and radiological survey
program to prevent radioactivity from being transported by this mechanism. However, the
program does not as fffel	 complete removal of vegetation, and incidents of detection of
contaminated vegetation are reported occasionally in the radiological surveys.

e-.	 20 4.2.2.4.2 Transport by Animals. Disturbance of waste management unit barriers by

0 21 animals occasionally leads to release of contaminants to the surface. Subsurface soils c an be
22 transported to the surface by burrowing animals, thus exposing contaminants for release to

A 23 the air. Additionally, animals that become contaminated b 	 "Y âlcontact with subsurface
24 waste or through inges tion of subsurface contamin ants (e.g., chemical salts) and
25 contaminated vegetation, water, or other animals can spread contamina tion in their feces on
26 the surface and outside of the waste management unit. Burrowing rodents and H arvester
27 ants can transport near-surface contaminants to the surface. Rabbits were noted as causing

' 28 the greatest spread of contamina tion in the separations area in 1985 (Elder et al. 1986).

s. 29
30
31
32 fed	 by the	 bletehed fizud. 4be	 theseaws are	 upon	 side	 possibility of	 preeesses ee

33
34 management oaks is titteertain.

35
36
37 4.2.3 Conceptual Model
38
39 Figure 4-3, and in more detail on Plate 4, presents a graphical summary of the physical
40 characteristics and mechanisms at the site that could potentia lly affect the generation,
41 transport , and impact of contamination in the S Plant Aggregate Area on humans and biota

(conceptual model).10 42
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1	 The sources of contamination include process wastes (condensates, cooling water,
2	 sewage, discharge product, sludge removal, drain waste, organic waste, cold organic
3	 uranium scrap, immiscible organics) from S Plant, unirradiated uranium wastes from the cold
4	 startup of S Plant, "interface crud," condensate from 241-S and 241-SX Tank Farms,
5	 washwater from the 241-S Stack decontamination, waste from the 293-5 caustic scrubber,
6	 laboratory wastes, drainage from diversion boxes, sanitary wastes, emissions from various
7	 stacks, and process feed materials, and some materials from outside the aggregate area (e.g.,
8	 laundry water and powerhouse wastewater) and contaminated equipment or waste material
9	 that was spi

ll
ed during transit or disposed in the burial ground.

10

11	 Contaminants from these sources have been disposed at the waste management units
12	 that are under investigation. Waste management units include ponds, ditches, reten tion
13	 basins, trenches, cribs, french drains, diversion boxes, catch t anks, septic tanks and drain

fields, single-shell tanks, a vault, a bu rial ground, and the various unplanned releases that
have occurred on the site. These releases and disposal ac tivities are described in

16 Sections 210 and 4.1. Some of the unplanned releases are associated with specific w aste
1, 7^ sitesa^^ groups, and are shown in Figure 4-3 and Plate 4 as dashed lines with "U"
18	 designations.
19

210:	 From these waste management units, contaminants may have been released via several
21	 mechanisms to the potentially affected media. Volati

li
zation could release chemicals from

22' surficial soils or surface waters into the atmosphere. Some of the more volatile cons tituents
23., could be released from the vadose zone to the atmosphere through the soil gas system.
24	 Materials in the ditches flowing toward the ponds may have infiltrated/percolated into the
25' vadose lone, or sorbed to the sediments in the ditch. The retention basins may have released
26	 contaminants in a similar fashion, with the exception of offsite flow. Biota may have taken
27	 up contaminants from the surface water and near-surface contaminated soils (via deep roots
28' or burrowing animals).
2,

30	 Many waste management units discharge their waste effluents directly to the near
31	 surface (vadose zone) soils. The trenches are poten tial release points via leaching or
32	 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge
33 and similarly the french drains,%'dWg@wand septic system drain field. directly inject
34	 their effluents into the subsurface sediments.
35	 . The unplanned releases have
36	 mainly impacted surface soils although some depesidex e€ contamina tion may have else
37	 taken place, ineluding on building surfaces. Fugitive dust from sediment and surface soils
38	 has also been released or resuspended due to wind 	 I
39	 and µ urface
40	 soils have been bu ried or removed to offsite disposal.
41

42 stif&ee soils in the 8 Plant Aggregate Am. W4ad blewn dust ffem waste managemenat
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The primary mechanism of vertical contaminant migration is the downward movement
of water from the surface through the vadose zone to the unconfined aquifer. The
contaminants generally move as a dissolved phase in the water and their rate of migration is
controlled both by groundwater movement rates and by adsorption and desorption reactions
involving the surrounding sediments. Some contaminants are strongly sorbed on sediments
and their downward movement through the stratigraphic column is greatly retarded.
Significant lateral migration of contaminants is restricted to perched water zones and to the
unconfined aquifer, where water is moving laterally. Again adsorption and desorption
reactions may greatly retard lateral contaminant migration. Contaminants that were
introduced to the soil column outside of the aggregate area may migrate into the area along
with perched or aquifer water. Historically, perched water has been discovered beneath the
216-5-9 Crib and the 216-S-lOD Ditch.
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There are four general-exposure routes by which hum ans (offsite and onsite) and other
biota (plants and animals) can be exposed to these possible contaminants:

•	 Inhalation of airborne volatiles or fugitive dust with adsorbed contamination

•	 Ingestion of surface water, fugitive dust, surface soils, biota (either directly or
through the food chain), or groundwater

•	 Direct contact with the waste mate rials (such as those exhumed by burrowing
animals), contaminated surface soils, buildings, or plants

•	 Direct radiation from waste materials, surface soils, building surfaces, pipelines
and other facilities, or fugitive dusts.

4.2.4 Characteristics of Contaminants

Table 4-1^'-s a list of radioactive and nonradioactive chemical subst ances that
represent candidate contaminants of potential concern for this study based on their known
presence in wastes, usage, disposal in waste m anagement units, historical association, or
detection in environmental media at the S Plant Aggregate Area. Table 4-1$-4
summarizes the types of known or suspected contamination that are thought to exist at the
individual waste 4Wsft- Known contaminants are those that have been
proven to exist from sampling and inventory data (Tables 2-2 and 2-3). Suspected
contaminants are those which could have occurred eeexrat a sib*@ based upon histo rical
practices, chemical associations or in-growth during radiological decay of discharged
radionuclides. Given the large number of chemicals known or suspected to be present, it is
appropriate to focus this assessment on those contaminants that have been detected through
sampling efforts and which pose the greatest risk to human health or the environment.
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Table 449-4; lists the contaminants of t i ti—H., concern for the S Plant Aggregate
Area. This list was developed from Table 4Q and includes only those contaminants
which meet the following criteria:

•	 Radionuclides that have a half-life of greater than one

•

	

	 Radionuclides with a half-life of less th an one year and are part of long-lived
decay chains that result in the buildup of the sho rt-lived radionuclide activity to a
level of 1 % or greater of the parent radionuclide's activity within the time period

j"	 PYR	 ''YAC	 S Mf M	 9 R 4"'t?'WwWO	 OrS	 SCSiM'	 Y	 ,': M •%i'%:trM v.

of interest. : • oaf» _.

Contaminants that are known or suspected carcinogens or have an Environmental

The following characteristics will be discussed for the contaminants 
li

sted in Table 4-28-

N:
.`^RRJRii

•	 Detection of contaminants in environmental media

•	 Historical association with plant activities

•	 Mobility

•	 Persistence

•	 Toxicity

•	 Bioaccumulation.
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01	 4.2.4.1 Detection of Contaminants in Environmental Media. The nature and extent of

	

2	 surface and subsurface soils, surface water, groundwater, air, and biota contamination have

	

3	 not yet been adequately characterized for the S Pl ant Aggregate Area. All recent

	

4	 environmental monitoring data were reviewed and summarized for each media in Section 4.1.
5

	6	 The most extensive monitoring data available has been for groundwater. Because

	

7	 groundwater wi
ll 

be evaluated in the 200 West Groundwater AAM% it wi
ll 

not be

	

8	 discussed further here. Surface soil and biota samples have been collected from locations on

	

9	 a regular rectangular grid. However, these sampling locations do not correspond to any of

	

10	 the waste management units, but are intended to characterize the S Plant Aggregate Area as a

	

11	 whole. Air and external radiation samples have been co
ll

ected at several locations within or

	

12	 adjacent to the S Plant Aggregate Area. These sampling stations are also not located directly

	

13	 on any of the waste management units{ and therefore; the sampling results cannot be

	

14	 attributed to any particular unit.

	

` v 15	 ,
	16	 The only ether-routine sampling data

	

17	 that correspond directly to waste management units are the external radiation surveys, which

	

18	 are performed on a regular basis. There is 
li

ttle soil or vegetation sampling data available

	

19	 for any of the units.

4.2.4.2 Historical Association with S Plant^giregafew raea Activities. Radionuc lides and
chemicals that are known components of S Plant Aggregate Area waste streams are listed in
Table 2-10. This list includes chemicals in the process wastes as well as chemicals that were
detected at elevated levels in wastewater. Since these waste streams are known to have been
disposed of directly to the soil column in some waste m anagement units, it is probable that
the chemicals on this list have affected environmental media.

Based on the—RqDS da	 radionuclides that are known to have been
disposed of to S Plant
the greatest quantities are as

•	 239pu

•	 240pa

•	 106Ru

•	 241Am

•	 137CS

•	 58Co

0	 WHC/SPLANT/9-12-92/03152A
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l	 •	 9OSr

2
3	 •	 41

4

^^^^^ V fiia+

6
7	 •	 23sU

8
9	 Note that a complete radionuclide analysis of the S Plant Aggregate Area waste streams
10	 is not available. Thus, it is possible that additional radionuc lides were disposed of to S Plant
11	 Aggregate Area waste m anagement units that are not included in the waste inventories.
12

13	 Nonradioactive chemicals reportedly released into S Plant Aggregate Area Oaste
14 NIffianagement;units in large quantities include nitric acid, nitrates, sodium, ammonium
15' nitrate, aluminum nitrate, sodium dichromate, and hexone.
16

17	 4.2.4.3 Mobility. Since most wastes at the S Plant Aggregate Area were released directly
18	 to subsurface soils via injection, infiltration, or bu rial, the mobility of the wastes in the
19	 subsurface wi ll determine the potential for future exposures. The mobility of the
?^Q	 contaminants listed in Table 4-24TT vanes widely and depends on site specific factors as

u M_ 1.	 bf	 aroro b	 R21	 well as the intrinsic properties of the contaminant l se, sV%tf- s	 is £Ri<f -	 y lut a sitd
•	 ar	 1" Y( n	 k	 `l ZU S 	 tl" ,. T t 6 OMVXwR...R..RidXM o`.W:v^N:. n.Rt 1<SYwC'.<

22	 RAW.
 -I #y	 atil^c ccSx e t	 rgQ iti adtT zt ler P Ct& Much of the site-specific

)<.R

23	 information needed to characterize mob ility 1s not available and will need to be obtained
24	 during future field investigations. However, it is possible to make general statements about
25	 the relative mobility of the candidate contaminants of concern .
26

27	 4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other
28 inorganic elements in groundwater depends on the chemical form and charge of the element
29_ or molecule, which in turn depends on site-related factors such as the pH, REDOX
30	 state, and ionic composition of the groundwater. Cationic species (e.g., Cd2+ pu 4-P

)

31	 genera
ll

y are retarded in their migration relative to groundwater to a greater extent than
32	 anionic species such as nitrate. The p resence in groundwater of complexing or chelating
33	 agents can increase the mobility of metals by forming neutral or negatively charged
34 compounds.
35
36	 The chemical properties of radionuclides are essentially identical to the nonradioactive
37	 form of the element; thus, discussions of the chemical properties affecting the transport of
38	 contaminants can apply to both radionuclides and nonradioactive chemicals.
39
40	 A soil-water distribution coefficient (Kd) can be used to predict mobility of inorganic
41	 chemicals in the subsurface. Table 4_2K1 resents a summary of Kdssthat have been^ffi

42 developed for many of the inorganic chemicals of concern at the S Plant Aggregate Area.
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0 1	 As discussed above, the pH and ionic strength of the leaching medium has an impact on the

	

2	 absorption of inorganics to soil; thus, the listed Kdstesare valid only for a limited range
	3	 of pH and waste composition. In addition, soil sorption of inorganics  is highly dependent on

	

4	 the mineral composition of the soil, the ionic composition of the soil po re water, and other

	

5	 site-specific factors. Thus, a high degree of uncertainty is involved with use of K ds values

	

6	 that have not been verified by experimentation with site soils.
7

	8	 Serve and Wood (1990) recommended K d values for use with Hanford waste

	

9	 assessments for a limited number of important radionuclides based on soil column or batch

	

10	 desorption studies, and have proposed conservative average values for a more extensive list

	

11	 of elements based on a review of the literature. An assumed retn£datien 	 of < 1 is

	

12	 recommended for americium, cesium, plutonium, and strontium under acidic conditions.
13

	14	 Strenge and Peterson (1989) developed default K d values for a large number of

	

15	 elements for use in the Multimedia Environmental Po llution Assessment System, a

	

16	 computerized waste management unit evaluation system. The K d values were based on

	

17	 findings in the scientific literature, and include non-site-specific as we ll as Hanford Site

	

`v 18	 values. Values are provided for nine sets of environmental conditions: three r anges of waste

	

19	 pH and three ranges of soil adsorbent material (sum of percent clay, organic material, and
	20	 metal hydrous oxides). The values presented in Table 441J.1Qare for conditions of neutral

	

21	 waste pH and less than 10% adsorbent material, which is likely to be most representative of
,	 2	 Hanford Site soils.

23
	24	 The mobility of inorganic species in soil can be divided roughly into three classes,

	

25	 using site-specific values (Serve and Wood 1990) where available and generic values

	

26	 otherwise: highly mobile (Kd <5), moderately mobile (5 <Kd < 100), and low mobility

	

27	 (Kd> 100) Table 4j affiL sts the class ranking for each of the inorganic contaminants of
TM MM

^im L y8'G	 F .	 t Y F NM b ^RM'R"1SY:	 tl tl	 Yp . yt H	 3'y	28	 concern >LM 
rangy n zr^^et£toda^nE thzs Fta ileR ndiM ^e eral r1 e+b fy eTifiractenStie Y

	

Z9	 {"^ Np. R ^e .̂ I	
s pY{ 	 R	 °	 3N( f2 FR ^ R p?S ^

S

^
S6SE F '*wee

^^	 €	 k .PSRr.47.< , tea} s^F xsSxFyR asP'$T t aka$ e 2 ,C'F	 $ XF^p ^z^Fguma^i^h^R^"RCR̂ 'q.	 mein"-.
	30	 &rfie moblhs^Tladie^fu^ tnvesfzg^tiost3v adtlraess^ ie

31`eiltatit^^Z^ence^ m

32

	33	 The tendency of organic compounds to adsorb to the organic fraction of soils is

	

34	 indicated by the soil organic matter partition coefficient, K.. Partition coefficients for the

	

35	 organic chemicals of concern at the S Plant Aggregate Area are listed in Table 4-2225.
	36	 Chemicals with low K. values are weakly absorbed by soils and will tend to migrate in the
	37	 subsurface, although their rate of travel wi

ll
 be retarded somewhat relative to the pore water

	

38	 or groundwater flow. Soils at the Hanford Site have very little organic carbon content and
	39	 thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic

	

40	 matter.
41
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3
4

6
7
8

10
11
12
13
14
1Y'
16
17
18'
19'-
?0
21
22
23,
24
25'
26
27
28'
29,
30
31
32
33
34
35
36
37
38
39
40
41
42

Chemicals subject to transport via airborne dust
persistent on the soil surface,
such as creosote and coal tar.

are those that are non-volatile and
and some organicsincluding most radionuclides and inorganics,

DOE/RL-91-60
Draft B

Chemicals subject to volatilization are primarily organic compounds; however, some of
the radionuclides detected at the site are subject to evaporation and could be lost from
shallow soils to the ambient air. The most important species in this category are 14C, 3H,
and 1291.

The tendency of an organic compound to volatilize can be predicted from its Henry's
Law Constant, Kh, a measured or calculated parameter with units of atmospheres per cubic
meter per mole of chemical. Henry's law Constants of the organic candidate contaminants
of concern are presented in Table 4-22. Compounds with a Kh greater than about 10 -3 will
be lost rapidly to the atmospherefrom surface water and shallow soils. Organic
contaminants of concern that fall into this class include chloroform and xylene.

4.2.4.4 Persistence. Once released to environmental media, the concentration of a
contaminant may decrease because of biological or chemical transformation, radioactive
decay, or the intermediate transfer processes discussed above that remove the chemical from
the medium (e.g., volatilization to air). Radiological, chemical, and biological decay
processes affecting the persistence of the S Plant Aggregate Area contaminants of concern
are discussed below.

The persistence of radionuclides depends primarily on their half-lives. A comparison
of the radiological properties for most radionuclide contaminants of concern for S Plant
Aggregate Area is presented in Table 4-". The specific activity is the decay rate per
unit mass, and is inversely proportional to the half-life of the radionuclide. Half-lives for the
radionuclides listed in Table 4234range from seconds to over one billion years. Also
listed are the principal radiation emissions of concern for the radionuclide. Note that
radionuclides can emit multiple types of radiation and often undergo several decay steps in
quick succession (e.g., beta decay followed by release of one or more gamma rays associated
with daughter radionuclides). The daughter products of these decays are often themselves
radioactive.

Decay will occur during transport (e.g., through the vadose zone to the aquifer,
through the aquifer) and may lead to significant reductions in levels ultimately produced
offsite. For direct exposures (e.g., to surface soils or air), the half-life of the radionuclide
has less importance, unless the half-life is so short that the radionuclide undergoes substantial
decay between the time of disposal and release to the environment.

WHC/SPLANT/9-12-92/03152A
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1	 Nonradioactive inorganic chemicals detected at the site are generally persistent in the

	2	 environment, although they may decline in concentra tion due to transport processes or

	

3	 change their chemical form due to chemical or biological reac tions. Nitrate undergoes

	

4	 chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or

	

5	 incorporation into living organisms, depending on the reduction/oxidation environment and
	6	 microbiological communities present in the medium.

7

	

8	 Biotransformation rates for organics vary widely and are highly dependent on site-

	

9	 specific factors such as soil moisture, reduc tion/oxidation conditions, and the presence of

	10	 nutrients and of organisms capable of degrading the compound. Ketones, such as acetone

	

11	 and irk " srsti	 '' "(MIBK", are easily degraded by microorganisms	 andY g	 Y	 anismsg	 in soil	 thus

	

12	 would tend not to persist. Vola tile aromatics such as xylene are generally intermediate in

	

13	 their biodegradability .
^s	 14

	15	 4.2.4.5 Toxicity. Contaminants may be of poten tial concern for impacts to human health if

	

16	 they are known or suspected to have carcinogenic properties, or if they have adverse non-

	

17	 carcinogenic human health effects. The toxicity characteristics of the chemicals detected at
^^	18	 the eperaHk->}ni^^^^^^e ^^are summarized below.

19

	20	 4.2.4.5.1 Radionuc
li
des. All radionuclides are classified by EPA as known human

	

21	 carcinogens based on their property of emit ting ionizing radiation and on the evidence

	

22	 provided by epidemiological studies of radiation-induced cancers in hum ans. Non-

	

23	 carcinogenic health effects associated wi
th

 radiation exposure include genetic and teratogenic

	

24	 effects; however, these effects genera
ll
y occur at higher exposure levels than those required

	25	 to induce cancer. Thus, the carcinogenic effect of radionuclides is the p rimary identified

	

26	 health concern for these chemicals ''	 .
27

	

28	 Risks associated with radionuclides differ for various routes of exposure depending on

	?• 29	 the type of ionizing radia tion emitted. Nuclides that emit alpha or beta particles are

	

30	 hazardous primarily if the materials are inhaled or ingested, since these particles expend their

	

31	 energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes,

	

32	 which deposit energy over much larger distances, are of concern as both external and internal

	

33	 hazards. A fourth mode of radioac tive decay, neutron emission, is generally not of major

	

34	 health concern, since this mode of decay is much less frequent than other decay processes.

	

35	 In addition to the mode of radioactive decay, the degree of hazard from a particular

	

36	 radionuclide depends on the rate at which particles or gamma radiation are released from the
	37	 material.

38

	39	 Excess cancer risks for exposure to the primary radionuclide contaminants of concern

	

40	 by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in

	

41	 Table 4-24. These values represent the increase in probability of cancer to an individual

	

42	 exposed for a lifetime to a radionuclide at a level of 1 pCi/e in air, 1 pCi/L in d rinking
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water, 1 pCi/g in ingested soil, or to external radiation from soil ha
INcontent of 1 pC1/g (EPA 1991) 	 m

1^t1ltipib	 ': '	 c ate..:

For those radionuclides without EPA (1994) slope factors, the
Assessment Methodologv (DOE/RL 1991 4M oweeses-WHI U

c^e^Ma^tgoF°S^Ik^to use me nose conversion ractors aevelopea oy the international Commission
on Radiological Protection to calculate a risk value. Any Hanford ite risk assessments wi ll
be performed in accordance with the Hanford Baseline Risk Assessment Methodology
document (DOE/RL 49 VO-21) iv lic i in l"t e e rdane s at^lr 	 i	 i :°e

The unit risk factors for different radionuc lides incorporate factors to account for
distribution of each radionuclide within various body organs, the type of radiation emitted,
and the length of time that the nuclide is retained in the organ of interest, and physical half-
life.

Based on the factors listed in Table 4-2¢-, the highest risk for continuous exposure to
1 pCi/m3 in air is from plutonium, americium and uranium isotopes, which are alpha
emitters. Among the radionuc lide contaminants of concern for the S Plant Aggregate Area,
the highest risks from ingestion of soil at i pCi/g are for 210pb , 227Ac, 241Am, 243Am , 236Pa,
2 4Cm, 134Cs, 1291, 237Np, 231 Pa, 22GRa , 228Ra, 229Th, and the uranium isotopes. The primary
gamma-emitters are 214Bi, 60Co, "Cs, L37Cs (because of its metastable decay product, L37-Ba),
112Eu, 154Eu, 239Np, and 214Pb. It is important to note that this table only presents unit risk
factors for the listed radionuc

li
des and does not necessarily include potential contributions

from daughter products.

The standard EPA risk assessment methodology assumes that the probabili ty of a
carcinogenic effect increases linearly with dose at low dose levels, i.e., there is no threshold
for carcinogenic response. The EPA methodology also assumes that the combined effect of
exposure to multiple carcinogens is additive without regard to target organ or cancer
mechanism. lit ^is vx^^islisnrz"Iii"°"arcsx^^^^

4.2.4.5.2 hazardous Chemicals. Carcinogenic and non -carcinogenic health effects
associated with chemicals anticipated at the aggregate area are summarized in Table 4—ma.

I*

I*
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Several of the chemicals have known toxic effects but no tonicity criterion is presently
available. In some instances the criteria have been withdrawn by EPA pending review of the
toxicological data and will be reissued at a future date. Chemicals with known toxicity for
which toxicity factors are presently not available include lead, selenium, kerosene and
tributyl phosphate.

4.2.4.6 Bioaccumulation Potential. Contaminants may be 'of concern for exposure if they
have a tendency tq afcumulate in plant or animal tissues at levels higher than those in the
surrounding medium (lfoaccumulation) or if their'levels increase at higher trophic levels in
the food chain (biomagnification). Contaminants may be bioaccumulated because of
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
tissues).

M

11	
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Figure 42. Surface, Underground, and Migrating Contamination
Map of the 200 West Area (Huckfeldt 1991b).
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r

Direction of Groundwater Movement

Total Activity/Concentration
N Highest

FA
Q Lowest

Q Fine-grained interbeds
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tl^fr R

Prevailing Wind Direc
ti

on - O Some contaminants may volatilize and enter the atmosphere after
IQ	 © release.

Q Wind may move contaminants laterally at the su rface. For a surface
Point of Release release, this may occur immediately. For subsurface releases,

®	 ^_ _^ contaminants must first be moved to the su rface by biological activity.

®	 ® Q3 The majority of contaminants are held in the vadose zone soils
immediately beneath the point of release. The highest total activities will

Hanford be immediately beneath the point of release and less mobile
Forma

ti

on contaminants such as TRUs should be restricted to this area.

Q
® Th in discontinuous aquitards may cause small perched water zones.

Some lateral migration of contaminants may occur above such a zone,
—^ pa rticula rl

y if it occurs close to the point of release.

50 The majority of liquid travels downward through the vadose zone
carrying some more mobile contaminants such as fission products.
Contaminants may be locally concentrated in fine-grained ho rizons,
though at much lower concentrations than occur immediately beneath
the point of release.

© The caliche layer is the most significant physical and chemical bar rier to
ve rtical contaminant migration in the vadose zone. Perched water
zones are most likely to occur above the caliche layer and significant
lateral migration of waste water may occur.

7Q Perched water eventually percolates through the caliche layer or passes
through gaps in the caliche and reaches the groundwater. Some of the
most mobile contaminants (tritium, cyanide, iodine, nitrates, nit rites,
fluo

ri

de) reach the groundwater and may form contaminant plumes.

® Wastewater from adjacent active waste management units may
remobilize contamin ants in the unde rlying vadose zone.

Figure 4.4. Physical Conceptual Model of
Contaminant Distribution.
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Table 41. Summary of Known and Suspected Radionuclide Contamination. 	 Page 1 of 6

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

Platitsi Buildin s and Stora a Areas

291-S Fan and Filter Buildin

241-SX-401 Building

241-SX-402 Building

242-S Evaporator

':.	 Tanks and Vaults

241-S-101 Single-Shell Tank No reported release

241-S-102 Single-Shell Tank S S No revorted release

241S-103 Sin leShell Tank S S No reported release

241-S-104 Single-Shell Tank S S No reported release

241-S-105 Single-Shell Tank S S No reported release

241S-106 Single-Shell Tank No renorted release

241-S-107 Single-Shell Tank No reported release

241-S-108 Sin le-Shell Tank remrteded release

241-S-109 Single-Shell Tank No revorted release

241-5-110 Sin	 a-Shell Tank S No	 rted release

241-S-111 Single-Shell Tank

ES

No re	 rted release

241-S-112 Single-Shell Tank No re	 rted release

241-SX-101 Single-Shell Tank S No remrted release

241-SX-102 Sin de-Shell Tank S S No reported release

241-SX-103 Single-Shell Tank S S No	 rted release

241-SX-104 Single-Shell Tank S S No rewrted release

241 SX-105 Single-Shell Tank No reported release

1241-SX-106 Sin le-Shell Tank No revorted release

241-SX-107 Sin le-Shell Tank S S No reported release

WHC(SPLANT)\9-12-92\03152T
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Table 41. Summary of Known and Suspected Radionuclide Contamination. 	 Page 2 of 6

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

241-SX-108 Single-Shell Tank S S reporteded release

241-SX-109 Single-Shell Tank S S No re	 rted release

241-SX-110 Sin le-Shell Tank S S Na reported release

241-SX-111 Single-Shell Tank S S No renorted release

241-SX-112 Sin le-Shell Tank S S revorteded release

241-SX-113 Sin le-Shell Tank S S No reported release

241-SX-114 Single-Shell Tank S S No reported release

241-SX-115 Single-Shell Tank S S No reported release

241-SY-101 Double-She ll Tank No renorted release

241-SY-102 Double-Shell Tank reporteded release

241-SY-103 Double-Shell Tank No reported release

240-S-302 Catch Tank — S — S Approximately 2,2701 L, consisting mainly of
rainwater, were released between June 1986
and January 1986

241-S-302A Catch Tank S S No reported release

241-S-302B Catch Tank No reported release

241-SX-302 Catch Tank No	 rted release

244S Receiver Tank No reported release

Cribs and l^iiiins

216S-1 & 2 Crib S K S Also described by UPR-200-W-36

216-S-5 Crib S No reported release

216-S-6 Crib S S No reported release

216-S-7 Crib S No reported release

216-S-9 Crib S S No reported release

216-S-13 C rib S S I	 reporteded release

tC

tv
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Table 41. Summary of Known and Suspected Radionuclide Contamination. 	 Page 3 of 6

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

216-S-20 Crib S S 'No reWrted release

216-5-22 Crib S No reported release

216-5-23 Crib S S No reported release

216-5-25 Crib I	 S I	 S I No reported release

216-5-26 Crib S No reported release

216-5-3 French Drain S S No reported release

Ponds.Ditches'and Trenches

216-S-lOP Pond S

216-S-I1 Pond S

216-S-15 Pond — S S

216-S-16P Pond S Associated with UPR-200-W-47 -124 and -59

216-5-17 Pond S K S

216-5-19 Pond S S S

216-S-8 Trench S K S

216-S-12 Trench S - Also described by UPR-200-W-30

216-5-14 Trench S

216-5-18 Trench

216-S-1OD Ditch S S S

216-S-16D Ditch S

216-U-9 Ditch S Associated with UPR-200-W-139
,x

Se tic lank and Associaied Diaiii-Fields

2607-WZ Septic Tank reporteded contaminants

2607-W6 Septic Tank reporteded contaminants

-Sanitary Crib No reported contaminants

t7
O

g
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 	 Page 4 of 6

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

Transfer Facilities Diiversion Boxes. 	 Pi	 lines :.

241-5-151 Diversion Box Associated with UPR-200-W-20 and -51

240-S-151 Diversion Box S No re	 Red release

240-5-152 Diversion Box No reported release

241-S-152 Diversion Box No reported release

241-SX-151 Diversion Box No reported release

241-SX-152 Diversion Box renorteded release

241-SX-A Valve Pit No reported release

241-SX-B Valve Pit No re	 Red release

241-SY-A Diversion Box — — No reported release

241-SY-B Diversion Box No reported release

216-5-172 Control Structure No renorted release

2904-S-160 Control Structure No reported release

2904-5-170 Control Structure No reported release

2904-S-171 Control Structure No reDorted release

241-S-A Valve Pit No reported release

241-S-B Valve Pit No reported release

241-S-C Valve Pit No reported release

241-S-D Valve Pit No reported release

Basins

207-5 Retention Basin K S

207-SL Retention Basin S S

_	 Burial Sites

218-W-7 Burial Ground K S

218-W-9 Burial Ground K S

WHC(SPLANT)\9-12-92\03152T
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Table 41. Summary of Known and Suspected Radionuclide Contamination. 	 Page 5 of 6

Source Waste Mana ement Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Reruarks

Uflpla"4 Releases

UN-200-W-10 K R?

UN-200-W-30

UN-200-W-32 S R

UN-200-W-34 S S

UN-200-W-35 S R

UN-200-W-41 S S

UN-200-W-42 S S

UN-200-W-43 S S

UN-200-W49 S S

UN-200-W-50 S S

UN-200-W-52 SM

UN-200-W-56 S S

UN-200-W-61 S R

UN-200-W-69 S S

UN-200-W-80 K S

UN-200-W-81 S S

UN-200-W-82 S S

UN-200-W-83 S S

UN-200-W-108 S S

UN-200-W-109 K S

UN-200-W-114 K S

UN-200-W-116 K

UN-200-W-123 S R? S

UN-200-W-127 S R? S

WHC(SPLANT)\9-12-92\03152T
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Table 41. Summary of Known and Suspected Radionuclide Contamination. 	 Page 6 of 6

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

UN-216-W-25

UN-216-W-30

UPR-200-W-15 S

UPR-200-W-20 S

UPR-200-W-36 S S

UPR-200-W-47 S R?

UPR-200-W-51 S R?

UPR-200-W-59

UPR-200-W-95 S R?

UPR-200-W-96 K S

UPR-200-W-124 S S

UPR-200-W-139 S R? S

UPR-200 W-140 S S

UPR-200-W-141 S S

UPR-200-W-142 S S

UPR-200-W-143 S S

UPR-200-W-144 S S

UPR-200-W-145 S S

UPR-200-W-146 S S

Notes:
S	 Suspected contamination, primarily based on WHC (1991a) and other waste inventory data.
K	 Known contamination based on chemical analytical data, WHC (1991a), or other sources.
R	 Complete remediation reported.
R?	 Remediation attempted, effectiveness not documented.
Dashes indicate no contamination is known or suspected.

C
O

W
,

WHC(SPLANT)\9-12-92\03152T



0
	

9	 d :'	 I D _i . ^
	

16

Table 42. Summary of Chemical Contamination in Various Affected Media for
S Plant Aggregate Area. 	 Page 1 of 6

H
tJ
PO

Source Waste Management Unit Air
Surface

Soil 0-1 m
Surface
Water Biota

Vadose
Zone Remarks

'Plants `Buildifi s and St6ra a Areas

291-5 Fan and Filter Buildin

241-S	 u' d'

241-SX-402 Buildin

4 -S	 va	 t

Tanks	
a

241-S-101 Sinele-S e o EmrW ease

241-5-102 Single-Shell Tank S No re	 rted release

241-S-103 Sin2le-S e No reported release

241-5-1	 Single-Shell Tank S No	 rted release

4 -- 0 Sinele-Shell Tank S No morted release

241-5-106 Single-Shell Tank S No revorted release

4-- S o r=rWd release

241-5-108 Single-Shell Tank No reported release

241-S-109	 e

241-S-11	 Single-Shell Tank S No revorted release

241-S-1 No yworted release

241-5-112 Single-Shell Tank No rewrted release

4-	 -0 No

241-SX-102 S'	 a-Shell Tank S No reDorted release

4-S - 0 Single-Shell Tank S No LgnrW release

241-SX-104 Single-Shell Tank S No reported release

4 -S - 05 Single-Shell Tank No

241-SX-106 Sin le-Shell Tank No revorted release

241-SX-107 Single-Shell Tank S No reported release

l7
O
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Table 42. Summary of Chemical Contamination in Various Affected Media for
Plant Aggregate Area. 	 Page 2 of 6

cr

Source Waste Manakement Unit 31
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Table 42. Summary of Chemical Contamination in Various Affected Media for
.r	 }

Source Waste Manautment Unit
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Table 42. Summary of Chemical Contamination in Various Affected Media for
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Table 42. Summary of Chemical Contamination in Various Affected Media for
S Plant Aggregate Area. 	 Page 5 of 6

Souree Waste Managentent Unit
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Table 42. Summary of Chemical Contamination in Various Affected Media for
S Plant Aggregate Area.	 Page 6 of 6

Source Waste Manaeement Unit — t •^

' t	 I

• :	 to ®^^^^

r ;	 to	 ^ ^^^^^

Notes:
S	 Suspected contamination, primarily based on WHC (1991a) and other waste in inventory data.
K	 Known contamination based on chemical and analytical data, WHC (1991a), or other sources.
Dashes indicate no contamination is known or suspected.

O
We

WHC(SPLANT)\9-12-92\03152T



E
	

8 ^W j .r 7

	

U

Table 43. Types of Data Available for Each Waste Management Unit. 	 Page 1 of 6

y
w
w

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Survev

External

Radiation
Monitoring

Waste Soil,
or Sediment
Samplini

Biota
Sa	 lin

Borehole
G	 h sits

Tanks and Vaults

241-S Fan and Filter Building

241-SX401 Building

241-SX402 Building

242-5 Evaporator

241-5-101 Single-Shell Tank R C R R

241-5-102 Single-Shell Tank R C R R

241-5-103 Single-Shell Tank R C R R

241-5-104 Single-Shell Tank R C R R

241-5-105 Single-Shell Tank R C R R

241-5-106 Single-Shell Tank R C R R

241-5-107 Single-Shell Tank R C R R

241-S-108 Single-Shell Tank R C R R

241-S-109 Single-Shell Tank R C R R

241-S-110 Single-Shell Tank R C R R

241-S-111 Single-Shell Tank R C R R

241-5-112 Single-Shell Tank R C R R

241-SX-101 Single-Shell Tank R C R R

241-SX-102 Single-Shell Tank R C R R

241-SX-103 Sin le-Shell Tank R C R R

241-SX-104 Si	 a-Shell Tank R C R R

241-SX-105 Single-Shell Tank R C R R

241-SX-106 Single-Shell Tank R C R R

241-SX-107 Single-Shell Tank R C R R

l7
O

i,
w

g
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Table 43. Types of Data Available for Each Waste Management Unit. 	 Page 2 of 6

0

wc

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Surve

External
Radiation

Monitorin

Waste Soil,
or Se^iment

Sam lin
Biota

Sam lin
Borehole
G	 h sics

241-SX-108 Single-Shell Tank R C R R

241-SX-109 Sin le-Shell Tank R C R R

241-SX-110 Single-Shell Tank R C R R

241-SX-111 Single-Shell Tank R C R R

241-SX-112 Sin le-Shell Tank R C R R

241-SX-113 Single-Shell Tank R C R R

241-SX-114 Single-Shell Tank R C R R

241-SX-115 Sin le-Shell Tank R C R R

241-SY-101 Single-Shell Tank R C

241-SY-102 Single-Shell Tank R C — —

241-SY-103 Sin le-Shell Tank R C

240-S-302 Catch Tank R C

241-S-302A Catch Tank R C

241-S-302B Catch Tank R C

241-SX-302 Catch Tank R C

244-S Receiver Tank

Cribs and Drams

216-5-1 & 2 Crib R C R R IR

216-S-5 Crib R C R R

216-S-6 Crib R C R R

216-S-7 Crib R C R R

216-S-9 Crib R C R R

216-S-13 Crib R C R R

216-S-20 C rib R C R R

g
bd ^
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Table 43. Types of Data Available for Each Waste Management Unit.	 Page 3 of 6

0

H
w
n

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Survey

External
Radiation

Monitoring

Waste Soil,
or Sa-ment

Sampling
Biota

Sampling
Borehole
Geophysics 

216-S-22 Crib R C R R

216-S-23 Crib R C R R

216-5-25 Crib R C R R

216-S-26 Crib R C	 I R

216-5-3 French Drain R C R

Ponds Ditches and Trenches

216-S-10P Pond R R

216-5-11 Pond R R R

216-5-15 Pond C R

216-S-16P Pond R R

216-S-17 Pond R C R

216-S-19 Pond R I R

216-5-8 Trench R C R R

216-S-12 Trench R C R

216-5-14 Trench R

216-S-18 Trench R

216-S-I01) Ditch R R R R

216-S-161) Ditch C

216-U-9-Ditch

Sentic Tanks and Associated Drain Fields

2607-WZ Septic Tank

2607-W6 Septic Tank

anitary Crib

G
O

tv

W

g
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Table 4-3. Types of Data Available for Each Waste Management Unit. 	 Page 4 of 6

ywa

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Survey

External
Radiation

MonitorinR

Waste Soil
or Sediment

,

Sampling
Biota

SamplinZ
Borehole
Geonhvsics

Transfer Facilities Diversion' Boxes and Pi 	 lines

241-S-151 Diversion Box

240-S-151 Diversion Box

240-S-152 Diversion Box

241-S-152 Diversion Box

241-SX-151 Diversion Box

241-SX-152 Diversion Box

241-SX-A Valve Pit

241-SX-B Valve Pit

241-SY-A Diversion Box — — —

241-SY-B Diversion Box

216-S-172 Control Structure R

2904-S-160 Control Structure R

2904-S-170 Control Structure R

2904-S-171 Control Structure R

241-S-A Valve Pit

241-S-B Valve Pit

241-S-C Valve Pit

241-S-D Valve Pit

Basins

207-S Retention Basin R

207-SL Retention Basin R R C

Burial Sites

217-W-7 Burial Ground R R

g

W
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Table 43. Types of Data Available for Each Waste Management Unit.	 Page 5 of 6

Is

H
w

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Survey

External
Radiation
Monitoring

Waste Soil,
or Sediment
Sarnuling

Biota
samoling

Borehole
Geo h sits

218-W-9 Burial Ground R

Un ulamed Releases

UN-200-W-10

UN-200-W-30

UN-200-W-32

UN-200-W-34

UN-200-W-35

UN-200-W-41

UN-200-W-42

UN-200-W-43 — —

UN-200-W-49

UN-200-W-50

UN-200-W-52

UN-200-W-56

UN-200-W-6 1

UN-200-W-69

UN-200-W-80

UN-200-W-81

UN-200-W-82

UN-200-W-83

UN-200-W-108 R

Un-200-W-109 R

UN-200-W-114 R

UN-200-W-116 R

y

g
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Table 43. Types of Data Available for Each Waste Management Unit. 	 Page 6 of 6

y
w
M

Waste Management Unit or Unplanned Release Inventory

Surface
Radiological

Survey

External
Radiation
MonitorinLy

Waste Soil,
or Se iiment
Sampling

Biota
SamElIgg

Borehole
Geophysics 

UN-200-W-123

UN-200-W-127

UN-216-W-25

UN-216-W-30

UPR-200-W-15

UPR-200-W-15

UPR-200-W-20

UPR-200-W-36

UPR-200-W-47

UPR-200-W-51

UPR-200-W-59

UPR-200-W-95

UPR-200-W-96 R

UPR-200-W-124

UPR-200-W-139

UPR-200-W-140

UPR-200-W-141

UPR-200-W-142

UPR-200-W-143

UPR-200-W-144

UPR-200-W-145

UPR-200-W-146

0

^O
tv

.b

Notes:
C = Chemical-related data
R = Radionuclide-related data
Dashes indicate types of data not available.
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DOEIRL-91-60
Draft B

Tnhle d-d_ Cnmmary of Air Unnitnrino Raoilte tnri/m31

Radionuclide
SamplinE Location

N956 N963
Sr-90 8.37E-04 8.13E-04
Cs-137 8.64E-04 2.00E-04
Pu-239 9.55E-06 1.36E-05
U (Total) 7.15E-05 9.83E-05
Note: All values are averages for each year with a detection from 1985 to 1989.
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Waste Management Unit
Waste Management

Unit Type

291-S Stack Complex

241-S-101 Single-Shell Tank

241-S-102 Single-Shell Tank

241-S-103 Single-Shell Tank

241-S-104 Single-Shell Tank

241-S-105 Single-Shell Tank

241-S-106 Single-Shell Tank

241-S-107 Single-Shell Tank

241-S-108 Single-Shell Tank

241-S-109 Single-Shell Tank

241-S-I10 Single-Shell Tank

241-S-111 Single-Shell Tank

241-S-112 Single-Shell Tank

241-SX-101 Single-Shell Tank

241•SX-102 Single-Shell Tank

241-SX-103 Single-Shell Tank

W dbw 1Yldlldglimul UIHLS.

c/min
Radiation

Surveys dis/min mrem/h

Plants, Buildings, and Storage Areas

NA NA NA

Tanks and Vaults

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

H
in
w

d

age 1 of zs

Radiation
urvey Date
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Table 45. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
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Table 45. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units. 	 Page 2 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mrem/h Survey Date
Radiation

Type

241-SX-104 Single-Shell Tank NA NA NA — —

241-SX-105 Single-Shell Tank NA NA NA

241-SX-106 Single-Shell Tank NA NA NA — —

241-SX-107 Single-Shell Tank NA NA NA — —

241-SX-108 Single-Shell Tank NA NA NA — —

241-SX-109 Single-Shell Tank NA NA NA — —

241-SX-110 Single-Shell Tank NA NA NA — —

241-SX-112 Single-Shell Tank NA NA NA —

241-SX-113 Single-Shell Tank NA NA NA —

241-SX-114 Single-Shell Tank NA NA NA —

241-SX-115 Single-Shell Tank NA NA NA

241-SY-101 Double-Shell Tank NA NA NA —

241-SY-102 Double-Shell Tank NA NA NA —

241-SY-103 Double-Shell Tank NA NA NA —

240-5-302 Catch Tank NA NA NA — —

241-S-302A Catch Tank NA NA NA — —

241-5-302B Catch Tank NA NA NA — —

241-SX-302 Catch Tank NA NA NA — —

C7
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units.	 Page 3 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mrem/h Survey Date
Radiation

Type

244-S Receiver Tank NA NA NA —

Cribs and Drains

216-S-1&2 Cribs — 150,000 pug-90 ti

216-S-3 French Drain NC NC NC Aug-91 —

216-S-5 Crib NC NC NC Aug-91 —

216-S-6 Crib NC NC NC Aug-91 —

216-S-7 Crib NC NC NC Aug-91

216-5-9 Crib NC NC NC Aug-91 —

216-S-13 Crib NC 4,000 NC Dec-91 /3

216-S-20 Crib NC NC NC Aug-91

216-S-22 Crib NC NC NC Aug-91 —

216-S-23 Crib NC NC NC Aug-91

216-S-25 Crib NC NC NC Sep-91 —

216-S-26 Crib NC NC NC Dec-91 —

Ponds, Ditches, and Trenches

216-S-10P Pond NC NC NC Jul-91 —

216-S-11 Pond NC NC NC Jan-92 —

216-S-15 Pond NC 20,000 NC Aug-91 R

W pb

O
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units.	 Page 4 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mremlh Survey Date
Radiation

Type

216-S-16P Pond NC NC NC Feb-91

216-S-17 Pond 1,000 NC NC Jul-90 Unknown

216-S-19 Pond NC NC NC Oct-91

216-S-I01) Ditch NC NC NC Jan-92

216-S-16D Ditch NC NC NC Sep-84

216-U-9 Ditch NA NA NA — —

216-S-8 Trench — 2.6 Aug-90 Unknown

216-S-12 Trench NC NC NC Aug-91 —

216-S-14 Trench NC NC NC Feb-71 —

216-S-18 Trench NC NC NC Oct-72 —

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank and Tile
Field

NA NA NA —

2607-WZ Septic Tank (2) and
Drain Field

NA NA NA — —

Sanitary Crib NA NA NA — —

Transfer Facilities and Pipelines- -

216-S-172 Control Structure — 25" Unknown Unknown

2904-S-160 Control Structure 5,000 — Unknown /i,S

GA
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Table 45. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units. 	 Page 5 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mremlh Survey Date
Radia

ti
on

Type

2904-S-170 Control Structure <200 < 7a' Unknown S,b

2904-S-171 Control Structure 100 — 20 Unknown ,Q,S

240-2-151 Diversion Box NA NA NA —

240-S-152 Diversion Box NA NA NA —

241-5-151 Diversion Box NA NA NA —

241-5-152 Diversion Box NA NA NA — —

241-SX-151 Diversion Box NA NA NA —

241-SX-152 Diversion Box NA NA NA — —

241-S-A Valve Pit NA NA NA —

352-S-B Valve Pit NA NA NA — —

241-S-C Valve Pit NA NA NA — —

241-S-D Valve Pit NA NA NA —

241-SX-A Valve Pit NA NA NA —

241-SX-B Valve Pit NA NA NA —

241-SY-A Valve Pit NA NA NA

241-SY-B Valve Pit NA NA NA —

Basins

207-S Retention Basin 60,000 — Jul-90 Unknown

g
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Table 45. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units.	 Page 6 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mrem/h Survey Date
Radiation

Type

207-SL Retention Basin NC NC NC Jul-90

Burial Sites

218-W-7 Burial Ground 3.5 0/ Jul-90 Unknown

218-W-9 Burial Ground — 25,000 — Jul-90 Unknown

Unplanned Releases

UN-200-W-10 Unplanned Release NA NA NA — —

UN-200-W-30 Unplanned Release NA NA NA —

UN-200-W-32 Unplanned Release 30,000 — 1991 6

UN-200-W-34 Unplanned Release NA NA NA -- —

UN-200-W-35 Unplanned Release NA NA NA —

UN-200-W-41 Unplanned Release NA NA NA —

UN-200-W-42 Unplanned Release NA NA NA —

UN-200-W-43 Unplanned Release NA NA NA

UN-200-W-49 Unplanned Release NA NA NA —

UN-200-W-50 Unplanned Release NA NA NA —

UN-200-W-52 Unplanned Release NA NA NA — —

UN-200-W-56 Unplanned Release NA NA NA — —

UN-200-W 61 Unplanned Release NA NA NA —
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Table 45. Radiation and Dose Rate Surveys at the S Plant Aggregate Area
Waste Managment Units.	 Page 7 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mrem/h Survey Date
Radiation

Type

UN-200-W-69 Unplanned Release NA NA NA — —

UN-200-W-80 Unplanned Release 60,000 Unknown Unknown

UN-200-W-81 Unplanned Release NA NA NA —

UN-200-W-82 Unplanned Release NA NA NA —

UN-200-W-83 Unplanned Release NA NA NA —

UN-200-W-108 Unplanned Release NC NC NC Oct-90

UN-200-W-109 Unplanned Release 6,000 — Oct-90 Unknown

UN-200-W-114 Unplanned Release 450 — Oct-90 Unknown

UN-200-W-116 Unplanned Release 200 Oct-90 Unknown

UN-200-W-123 Unplanned Release NA NA NA —

UN-200-W-127 Unplanned Release NA NA NA -- —

UN-216-W-25 Radiation Emissions 40,000 — 1991 (i

UN-216-W-30 Unplanned Release NA NA NA -- —

UPR-200-W-13 Unplanned Release NA NA NA — —

UPR-200-W-15 Unplanned Release NA NA NA — —

UPR-200-W-20 Unplanned Release NA NA NA —

UPR-200-W-36 Unplanned Release NA NA NA —

UPR-200-W-47 Unplanned Release NA NA NA

g
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Table 45. Radiation and Dose Rate Su rveys at the S Plant Aggregate Area
Waste Managment Units.	 Page 8 of 8

Waste Management Unit
Waste Management

Unit Type c/min
Radiation

Surveys dis/min mrem/h Survey Date
Radiation

Type

UPR-200-W-51 Unplanned Release NA NA NA —

UPR-200-W-57 Unplanned Release NA NA NA

UPR-200-W-59 Unplanned Release NA NA NA

UPR-200-W-87 Unplanned Release NA NA NA

UPR-200-W-95 Unplanned Release NA NA NA —

UPR-200-W-96 Unplanned Release 3,000 Oct-90 Unknown

UPR-200-W-124 Unplanned Release — — —

UPR-200-W-139 Unplanned Release — — — —

UPR-200-W-140 Unplanned Release — — —

UPR-200-W-141 Unplanned Release — —

UPR-200-W-142 Unplanned Release NA NA NA

UPR-200-W- 143 Unplanned Release NA NA NA

UPR-200-W- 144 Unplanned Release NA NA NA —

UPR-200-W-145 Unplanned Release NA NA NA —

UM-200-W-1" Unplanned Release NA NA NA —

NA = No data available
NC = No contamination detected
d = It was assumed that 1 mR/h was equivalent to 1 mrem/h

d
O
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Table 4-6. Results of External Radiation Monitoring, 1985 through 1989: TLDs mrem/	 .
Location 1985 1986 1987 1988 1989 Aversge

Total

2W28: 241-SX Tank Farm E
Max 86 105 130 134 136
Min 73 72 84 102 76
Total 79 83 101 111 116 98

2W29: NE Comer S Plant Aggregate Area
Max 81 95 120 123 —

Min 64 70 79 94 —
Total 73 79 100 104 — 89

2W30: 200-W SE
Max 78 100 112 114 —
Min 59 66 78 90
Total 68 78 95 98 — 85

2W31: 200-W SW
Max 72 95 99 108 —

Min 62 65 70 83 —
Total 68 73 83 94 — 80

2W32: 200-W S
Max 74 95 97 114 —

Min 61 64 71 90 —
Total 66 75 83 98 — 81

2W33: 207-S Retention Basin SE
Max 80 106 101 125 —

Min 66 52 81 86
Total 74 80 88 103 — 86

2W34: REDOX ESE
Max 75 93 100 107 —

Min 58 65 73 84 —
Total 66 74 84 92 — 79

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Dashes indicate data are not available.
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Table 47. Results of External Radiation Monitoring, 1990 and 1991: TLDs (mrem/}

Location 1990 1991 Average Total

210: E-122 Baseline
Site

Max 164 168

Min 100 110

Total 125 138 132

213: 216-S-19 Pond

Max 108 119

Min 92 71

Total 97 91 94

Source:	 Schmidt et al. 1992

r--
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Table 48. Summary of Grid Soil Sampling Results: 1985 through 1989 (pCi/g).

Radionuclide 2W28 2W29

Sampling Location

2W31	 2W32 2W33 2W34

Ce-141 1.12E-02 1.80E-02 7.80E-03 - 1.83E-02 3.79E-02

Ce-144 2.48E-02 1.73E-01 6.00&02 - 3.69E-02 5.20E-02

Co-58 1.26E-02 5.20E-03 5.40E-03 - 1.22E-02 1.08E-03

Co-60 1.24E-02 1.64E-02 1.24E-02 9.80E-03 1.34E-02 2.29E-02

Cs-134 3.34E-02 2.80E-02 2.60E-02 - 4.11E-02 4.17E-02

Cs-137 7.95E+00 1.62E+00 7.75E-01 6.60E-01 1.76E+00 1.22E+00

Eu-152 1.13E-01 1.05E-01 6.80E-02 1.40E-01 8.72E-02 1.11E-01

Eu-154 4.39E-02 3.30E-02 4.30E-02 2.50E-02 5.57E-02 2.41E-02

Eu-155 5.06E-02 4.00E-02 1.80E-02 7.20E-02 2.52E-02 7.10E-02

I-129 1.37E-01 - 8.30E-02 - 1.75E-01 3.70E-01

K-40 1.17E+01 - - - 1.47E+01 1.33E+01

Mn-54 1.04E-02 5.40E-03 1.55E-02 3.70E-03 1.24E-02 6.90E-03

Nb-95 2.79E-02 1.30E-02 1.40E-02 3.10E-02 1.59E-02 3.73E-02

Pb-212 5.89E-01 - - - 7.36E-01 7.42E-01

Pb-214 4.88E-01 6.50E-01 5.70E-01 6.50E-01 5.90E-01 5.34E-01

Pu-238 1.98E-03 5.53E-03 3.75E-03 1.00E-03 3.60E-03 3.54E-01

Pu-239 2.09E-02 7.00E-02 1.44E-01 4.30E-02 1.11E-01 1.37E-01

Ru-106 1.87E-01 3.50E-01 1.09E-01 2.70E-02 1.63E-02 5.83E-02

Sr-90 1.05E+00 7.35E-01 2.30E-01 3.20E-01 6.20E-01 9.04E-01

Tc-99 2.17E-01 - 1.30E-01 - 9.25E-02 1.51E-01

U (total) 3.47E-01 3.93E-01 2.30E-01 2.60E-01 3.50E-01 3.73E-01

Zn-65 3.55E-02 6.80E-03 3.50E-02 - 6.74E-02 6.31E-02

Zr-95 9.23E-03 2.60E-02 1.46E-02 1.40E-02 1.79E-02 9.75E-03

Dashes indicate data not available.

WHC(SPLANT)/9-17-92103152T.1
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Radionuclide S-TF-SE

Sampling Location

S-TF-NE S-TF-W

Ce-141 5.70E-02 6.93E-03 1.14E-02

Ce-144 1.32E-01 3.59E-02 2.61E-02

Co-58 1.04E-02 3.59E-02 2.15E-02

CO-60 9.30E-03 2.29E-02 3.16E-02

Cs-134 2.83E-02 4.04E-02 2.80E-02

Cs-137 2.46E+01 3.80E+00 3.74E+00

Eu-152 6.55E-02 8.62E-02 6.09E-02

Eu-154 2.98E-02 2.41E-02 1.60E-02

Eu-155 2.47E-02 4.17E-02 3.26E-02

I-129

K-40 1.38E+01 1.45E+01 1.36E+01

Mn-54 1.36E -02 1.45E-02 9.97E-03

Nb-95 7.43E-02 6.43E-02 3.79E-02

Pb-212 6.32E-01 7.62E-01 5.90E-01

Pb-214 5.07E-01 5.08E-01 4.39E-01

Pu-238 6.17E -03 1.11E-03 8.30E-04

Pu-239 3.03E-02 2.15E-02 1.52E-02

Ru-106 1.95E-01 3.33E-02 8.90E-02

Sr-90 4.74E+00 2.55E +00 1.50E+00

Tc-99

U (total) 3.13E-01 3.33E-01 2.79E-01

Zn-65 7.46E-03 1.14E-0 1 2.54E-02

Zr-95 2.07E-02 1.28E-02 1.11E-02

Note: All values are averages for each year with a detection from 1985 to 1989.
Dashes indicate data are not available.

WHC(SPLANl)/9-17-92/03152T.1
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Table 410. Results of Surface Water Sampling (pCi/mL).

RM28: 216-S-101) Ditch

Radionuclide

1985

Maximum	 Minimum

1986

Maximum Minimum

1990

Maximum	 Minimum Detection
Limit (DL)

Total Beta 0.106 0.008 0.036 <DL <DL <DL 0.1

Total Alpha 0.007 0.001 0.012 <DL <DL <DL 0.04

17CS 0.121 0.043 0.127 <DL <DL <DL 0.2

"Sr 0.030 0.020 0.040 <DL <DL <DL 0.1

Sources: Elder et al. 1986, 1987, 1989; Schmidt et al. 1992.
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Table 411. Nonradiological Parameters for Water in the 216-5-10 Ditch.

Year Sample Location
Sample
Number

Maximum
pH

Minimum
pH

Average
pH

Maximum
NO3 ppm

Minimum
NO3 ppm

Average
NO3 ppm

1986 216-5-10 Ditch RM 28 8.6 7.1 7.9 <DL <DL <DL

1988 216-5-10 Ditch RM 28 9.6 7.0 7.8 <DL <DL <DL

1990
1 

216-5-10 Ditch RM 28 1	
9.21

1	
7.56 8.15 <DL <DL <DL

NOTE: pH maximum and minimum are from weekly samples
<DL = less than detection limit (— 1.2 ppm).

Source:	 Elder et al. 1987, 1989; Schmidt et al. 1992.
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Table 4-12. Summary of Vegetation Sampling Results: 	 1985 through 1989 (pCi/g).

Sampling Location

Radionuclide 2W28 2W29 2W31 2W32 2W33 2W34

Be-7 - - - - - -

Ce-141 7.79E-03 - - - 1.58E-02 7.32E-04

Co-58 1.94E-01 9.70E-02 - - - -

Co-00 1.37E-02 5.00E-02 1.82E-02 3.80E-04 3.14E-02 3.08E-02

Cs-134 - 9.00E-02 2.90E-02 - 1.14E-01 7.80E-02

Cs-137 1.42E+00 6.53E-01 1.50E-01 3.00E-01 4.35E-01 3.21E-01

Eu-152 2.36E-02 1.14E-01 1.45E-02 4.70E-03 1.48E-01 8.44E-02

Eu-154 9.93E-02 6.60E-02 2.95E-02 4.80E-02 6.29E-02 3.87E-02

Eu-155 1.40E-02 3.70E-03 2.50E-02 6.00E-02 5.67E-03 1.33E-02

I-129 6.66E-02 - 1.40E-01 - 1.84E-01 -

K-40 1.16E+01 - - - 1.12E+01 1.51E+01

Nb-95 1.15E-02 1.30E-02 2.97E-02 1.14E-01 2.10E-02 4.25E-02

Pb-212 2.31E-02 - - - 1.15E-02 1.08E-01

Pb-214

Pu-238

2.58E-02

1.46E-04

- - 4.47E-02

1.25E-03

7.83E-02

2.20E-02- -

Pu-239 4.66E-03 - 6.08E-02 5.63E-03

' Ru-103 -- 8.10E-02 - - 1.54E-01 1.55E-01

-- Ru-106 - - - -

ie Sr-90 4.68E-01 4.20E-01 - 3.80E-01 3.06E-01 4.01E-01

Tc-99 6.58E-01 4.10E-01 - 4.44E-01 6.15E-01

Zn-65 - - - - 2.36E-01 1.68E-01

Zr-95 2.55E-02 - 4.60E-02 - 1.60E-03 2.93E-02

Dashes indicate data are not available.

WHC(SPLANT)/9-17-92/03 MT.1
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Table 413. Grid Site Feces Results in the S Plant Aggregate Area for 1985 (pCi/g dry weight).

	54Mn	 Saco	 COCo	 65Zn	 106Ru	 I3 Cs	 `Cs	 152Eu	 15SEU

	

Grid Site	 Type	 ±error	 ±error	 ±error	 ±error	 terror	 terror	 terror	 terror	 ±error

2WC	 Rabbit	 —	 0.254	 —	 0.392

	 g
±0.218	 ±0.171

H
	

Note: ± error = counting error.
w
	

[--]	 = indicates that radionuclide concentration is less than detectable. 	 g
Source: Elder et al. 1986.
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Table 4-14. Summary of Gamma-Ray Logs that
were Reviewed.	 Page 1 of 2

rn

Waste Management Unit
Number of Times

Well Number	 Logged Inclusive Dates

Cribs and Drains

216-5-1 and -2 Cribs 299-W22-1 4 1/58 to 3/66
299-W22-2 5 1/58 to 7/79
299-W22-5 7 5/63 to 8/87
299-W22-6 5 2/58 to 8/87

299-W22-10 6 5/63 to 3/87
299-W22-11 1 8/87
299-W22-15 6 4/66 to 8/87
299-W22-16 5 5163 to 8/87
299-W22-17 6 2/58 to 8/87
299-W22-I8 6 2/68 to 8/87
299-W22-29 3 2/68 to 2/86
299-W22-30 4 2/68 to 6/80
299-W22-31 4 2/68 to 3/80
299-W22-36 3 2/68 to 2/86
299-W22-67 5 2/68 to 8/87

216-5-5 Cribs 299-W26-1 1 5/76
299-W26-3 1 5/76
299-W26-4 1 5/76
299-W26-5 1 5/76

26-S-6 Crib 299-W26-2 1 5/76
299-W26-51 1 8/87

216-S-7 Crib 299-W22-12 3 2158 to 2/76
299-W22-13 3 5/63 to 5/76
299-W22-14 4 2158 to 2/87

.' 299-W22-32 3 2/68 to 2/79
299-W22-33 5 2/68 to 8/87

216-S-9 Crib 299-W22-25 4 3/70 to 8187
299-W22-26 2 3/66 to 3/70
299-W22-34 3 5/76 to 8/87
299-W22-35 3 5/76 to 8/87

216-S-13 Crib 299-W22-21 3 5/63 to 2/76

216-5-20 Crib 299-W22-220 3 5/63 to 5/76
299-W22-74 1 3/84

0	 WHC (SPLANT)/9-16-92/03152T.1
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Table 4-14. Summary of Gamma-Ray Logs that
were Reviewed.	 Page 2 of 2

Number of Times
Waste Management Unit Well Number Logged Inclusive Dates

216-S-22 Crib 299-W22-19 4 7/63 to 3/84

216-S-23 Crib 299-W19-5 1 5/76
299-W19-6 1 5/76
299-W22-7 1 5/76

299-W22-37 1 5/76
299-W22-38 1 5/76

216-S-25 Crib 299-W23-9 1 2/76
299-W23-10 1 5/76
299-W23-11 1 5/76

299-W11-20 3 2/70 to 7/87
299-WI I-21 3 2/70 to 7/87

Ponds, Ditches and Trenches

216-S-10P Pond 699-32-77 2 8/80 to 4/90

216-5-11 Pond 299-W26-9 2 4/90

216-S-10D Ditch 299-W26-8 1 4/90
299-W26-11 3 4/90 to 5/90

216-5-8 Trench 299-W22-39 2 1/91 to 2/91

WHC(SPLANT)/9-1 6-92/03 152T.1
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Table 4-15. Potential for Migration of Liquid Discharges to the Unconfined Aquifer.

Waste Management Unit
Range of Soil Column
Pore Volumes (m')°

Liquid Effluent Volume
Received (m)

Potential Migration to
Unconfined Aquifer

Cribs and Drams

216-5-1 and -2 Cribs 2,007 to 6,020 160,000 Yes

216-S-5 Crib 24,582 to 73,746 4,100,000 Yes

216-5-6 C
ri
b 11,706 to 35,117 4,470,000 Yes

216-5-7 Crib 2,787 to 8,361 390,000 Yes

216-5-9 Crib 5,017 to 15,050 50,300 Yes

216-S-13 Crib 892 to 2,676 5,000 Yes

216-S-20 Crib 2,007 to 6,020 135,000 Yes

216-S-22 Crib 195 to 585 98 No

216-5-23 Crib 2,007 to 6,020 34,100 Yes

216-5-25 Crib 3,205 to 9,615 288,00 Yes

216-5-26 Crib 2,341 to 7,023 164,000 Yes

216-S-3 French Drain 111 to 334 4,200 Yes

Ponds
	

It an	 rent: es.:. : wp

216-5-11 Pond 36,422 to 109,265 2,230,000 Yes

216-5-15 Pond 98 to 293 10 No

216-S-16P Pond 752,715 to 2,258,146 40,700,000 Yes

216-5-17 Pond 509,904 to 1,529,712 6,440,000 Yes

216-5-19 Pond 84,984 to 254,952 1,330,000 Yes

G
O
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Table 415. Potential for Migration of Liquid Discharges to the Unconfined Aquifer.

Waste Management Unit
Range of Soil Column
Pore Volumes (df

Liquid Effluent Volume
Received (m)

Potential Migration to
Unconfined Aquifer

216-S-101) Ditch 7,525 to 22,575 4,340,000 Yes

216-S-16D Ditch 6,689 to 10,067 400,000 Yes

216-5-8 Trench 3,344 to 10,033 10,000 Yes b/

216-5-12 Trench 1,003 to 3,010 68 No

Source: 1991a

Pore volume calculation: (waste unit section area) x (nominal depth to groundwater, assumed to be 60 m) x (porosity). Lower pore volume value
reflects 0.10 porosity, higher pore volume reflects 0.30 porosity. Pore volume calculation does not account for the ability of the soil to retain the
liquid discharged.
The effluent volume received by these units exceeds the lower pore volume estimate but is below the high estimate. Given the high permeability of the
soil column in general, it is likely that some of the discharge waste volume reached groundwater.
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 1 of 24

0

H
f-.

w

Component
5101
Curies

S-102
Curies

S-103
Curies

S-104
Curies

5105
Curies

5-106
Curies

S-107
Curies

S-108
Curies

1. Ac225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

2. Ac227 3E-05 IE-05 2E-13 5E-06 5E-06 6E-05 6E-06 2E-04

3. Am241 1E+02 5E+01 2E-06 7E-04 6E-04 4E+00 7E+00 8E+02

4. Am242 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 IE-02 2E+00

5. Am242M 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 IE-02 2E+00

6. Am243 9E-02 4E-OZ 1E-09 SE-07 8E-08 3E-03 5E-03 7E-01

7. At217 5E-09 4E-09 4E-17 6E-10 SE-10 2E-09 4E-10 3E-08

8. Bs137M 2E+03 1E+04 7E-04 3E+02 6E+02 9E+02 1E+04 9E+00

9. Bi210 1E-12 9E-13 3E-21 2E-14 4F-13 3E-13 2E-13 3E-13

10. Bi211 IE-05 IE-05 2E-13 5E-06 5E-06 8E-06 6E-06 2E-06

11. Bi213 2E-09 4E-09 4E-17 6E-10 8E-10 IE-09 4E-10 4E-10

12. Bi214 6E-12 9E-12 2E-19 6E-14 IE-12 1E-12 1E-12 1E-12

13. C14 7E+01 3E+01 5E-07 1E+01 2E+01 3E+01 IE+01 4E+02

14. Cm242 2E-01 7E-02 2E-09 2E-06 2E-07 5E-03 IE-02 1E+00

15. Cm244 6E-01 2E-01 9E-09 5E-03 3E-03 4E-02 5E-02 SE+00

16. Cm245 3E-05 9E-06 3E-13 9E-08 5E-08 1E-06 2E-06 2E-04

17. Cs135 7E-01 3E-01 5E-09 8E-01 1E+00 2E+00 5E-02 4E+00

18. Cs137 1E+05 6E+04 7E-04 IE+05 1E+05 2E+05 IB+04 7E+05

19. Fr221 SE-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

20. Fr223 4E-07 2E-07 3E-15 6E-08 8E-08 2E-07 8E-08 2E-06

21.I129 2E-01 8E-02 1E-09 4E-02 5E-02 IE-01 3E-02 IE+00

22. N693M 3E+00 2E+00 5E-08 4E-02 7E-02 9E-01 6E-01 2E+01

23. Ni63 4E-01 2E-02 5E-07 3E+02 3E+02 4E+02 SE-03 1E+03

24. NP237 2E-01 IE-01 2E-09 IE-01 IE-01 2E-01 1E-02 IE+00

25. NP239 9E-02 4E-02 1E-09 5E-07 8E-08 3E-03 5E-03 7E-01

26. Pa231 7E-05 3E-05 6E-13 8E-06 9E-06 2E-05 IE-05 4E-04

g
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 2 of 24

H
ON

Component
5-101
Curies

5-102
Curies

5-103
Curies

5-104
Curies

5-105
Curies

5-106
Curies

5-107
Curies

5-108
Curies

27. Pa233 2E-01 IE-01 2E-09 IE-01 1E-01 2E-01 1E-02 1E+00

28. Pa234M 7E-15 IE-14 8E-23 7E-16 2E-13 2E-12 1E-15 8E-10

29. Pb209 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 2E-08

30. Pb230 3E-12 9E-13 3E-21 2E-14 4E-13 4E-13 2E-13 IE-11

31. Pb211 3E-05 IE-05 2E-13 5E-06 5E-06 IE-05 6E-06 7E-05

32. Pb214 2E-11 9E-12 2E-19 7E-14 1E-12 2E-12 1E-12 5E-11

33. POI07 4E-11 IE-01 3E-09 6E-02 7E-02 2E-01 5E-02 2E+00

34. Po210 3E-12 9E-13 2E-20 2E-14 4E-13 4E-13 2E-13 2E-11

35. Po213 3E-09 4E-09 4E-17 6E-10 8E-10 2E-10 4E-10 3E-08

36. Po214 2E-11 1E-11 2E-19 8E-14 2E-12 2E-12 2E-12 1E-10

37. Po215 3E-05 IE-05 2E-13 5E-05 5E-06 IE-05 6E-06 2E-04

38. MIS 2E-11 9E-12 2E-19 7E-14 IE-12 2E-12 1E-12 1E-10

39. Pu238 3E-03 IE-03 2E-11 0 0 2E-04 2E-04 1E-02

40. Pu239 IE-05 3E-06 6E-14 0 0 2E-06 7E-06 8E-05

41. Pu240 IE-04 5E-05 IE-12 0 0 2E-05 2E-05 7E-04

42. Pu241 3E-05 IE-05 3E-13 0 0 2E-05 6E-05 1E-04

43. Ra223 3E-05 IE-05 2E-13 5E-06 5E-06 IE-05 6E-06 2E-04

44. Ra225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08

45. Ra226 2E-11 9E-12 2E-19 7E-14 1E-12 2E-12 IE-12 1E-10

46. RuI06 3E-02 5E-02 1E-09 3E-04 9E-05 1E-02 2E-02 4E-01

47. Sb126 1E-06 9E-06 1E-08 6E-14 1E-13 4E-06 6E-08 2E-07

48. Sb126M 1E-06 9E-06 1E-08 6E-14 1E-13 4E-06 6E-05 2E-07

49. Sb79 4E+00 1E+00 4E-08 7E-01 9E-01 2E+00 6E-01 2E+01

50. Sm151 3E+02 9E+02 1E-05 2E-04 2E-04 4E+01 8E+01 3E+03

51. Sm126 7E-01 7E-01 IE-08 6E-14 IE-13 3E-02 7E-02 3E+00

52. Sr90 1E+05 5E+04 IE-03 2E-07 1E+02 7E+03 7E+03 1E+06

t7
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Page 3 of 24

9

H

Com	 nent
5-101
Curies

5-102
Curies

5-103
Curies

5-104
Curies

5-105
Curies

S-106
Cu ries

5-107
Curies

5-108
Curies

53. Tc99 IE+02 5E+01 8E-07 3E+01 3E+01 7E+01 2E+01 8E+02

54. Th227 3E-05 1E-05 2E-13 5E-14 5E-14 IE-05 5E-06 2E-04

55. Th229 5E-09 4E-09 4E-17 5E-18 1E-17 2E-09 4E-10 4E-08

56. Th230 5E-10 7E-10 2E-17 1E-25 1E-24 3E-11 7E-11 3E-09

57. Th231 2E-14 3E-15 IE-23 2E-25 5E-23 IE-13 IE-14 2E-11

58. Th234 7E-15 IE-14 8E-23 9E-24 2E-21 2E-12 IE-15 4E-10

59.71207 3E-05 IE-05 2E-13 5E-06 5E-06 IE-05 6E-05 2E-04

60. U233 9E-08 1E-07 3E-15 5E-08 8E-08 1E-07 6E-08 2E-08

61. U234 9E-10 8E-10 IE-17 IE-14 9E-14 2E-10 7E-10 4E-10

62. U235 2E-15 1E-15 1E-23 5E-19 2E-16 3E-15 1E-14 2E-14

63. U238 3E-16 AE-18 8E-27 1E-17 4E-15 4E-14 2E-16 4E-13

64. Y90 1E+05 5E+04 2E-03 3E-07 2E+02 7E+03 7E+03 1E+06

65. Zr93 0 0 0 0 0 0 0 0

Ae 0 0 0 0 0 0 0 0

67. Al 0 0 0 0 0 0 0 0

68. C2H3O3 0 Q 0 0 0 0 0 0

69.Ba 0 0 0 0 0 0 0 0

70. Bi 0 0 0 0 0 0 0 0

71. CcHSO7 0 0 0 0 0 0 0 0

72. CO 0 0 0 0 0 0 0 0

73. Ca 0 0 0 0 0 0 0 0

74. Ce 0 0 0 0 0 0 0 0

75. Cl 0 0 0 0 0 0 0 0

76. Ca 0 0 0 0 0 0 0 0

77. EDTA 0 0 0 0 0 0 0 0

78.F 0 0 0 0 0 0 0 0

g
by ^

g
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Page 4 of 24

H

Component
5-101
Curies

5-102
Curies

5-103
Curies

5-104
Cu ries

5-105
Curies

5-106
Cu ries

5-107
Curies

S-108
Curies

79. Fl 0 0 0 0 0 0 0 0

80. HEDTA 0 0 0 0 0 0 0 0

81.K 0 0 0 0 0 0 0 0

82. La 0 0 0 0 0 0 0 0

83. Mn 0 0 0 0 0 0 0 1 0

84. NO2 0 0 0 0 0 0 0 0

85. NO3 0 0 0 0 0 0 0 0

86. Na 0 0 0 0 0 0 0 0

87. Ni 0 0 0 0 0 0 0 0

88. OH 0 0 0 0 0 0 0 0

89. Po4 0 0 0 0 0 0 0 0

90. Pu 0 0 0 0 0 0 0 0

91.5103 0 0 0 0 0 0 0 0

92.504 0 0 0 0 0 0 0 0

93. Sr 0 0 0 0 0 0 0 0

94. Zro 0 0 0 0 0 0 0 0

Total
Curie 3E+05 1E+05 4E-03 1E+05 lE+OS 2E+OS 3E+OS 3E+06

b

w^
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Table 4-16. TRAC Estimated Waste T ank Inventories Data.	 Page 5 of 24
Component Tank S-109 Curies Tank S-110 Cu ries Tank S-111 Cu ries Tank S-112 Curies

1. Ac225 4E-08 SE-08 5E-08 2E-08

2. Ac227 9E-05 4E-05 3E-04 7E-05

3. Am241 4E+02 7E+02 2E+03 2E-02

4. Am242 6E-01 1E+00 3E+00 4E-0 1

5. Am242M 6E-01 IE+00 3E+00 4E-01

6. Am243 3E-01 6E-01 1E+00 2E-01

7. At217 4E-08 5E-08 SE-08 2E-06

8. Bs137M 7E+01 4E+01 6E+01 1E+02

9. Bi210 1E-13 8E-12 5E-12 1E-12

10. Bi211 1E-06 1E-04 3E-05 1E-05

11. Bi213 6E-10 1E-08 5E-09 4E-09

12. Bi214 6E-13 3E-11 2E-11 6E-12

13. C14 2E+02 SE+02 7E+02 2E+02

14. Cm242 5E-01 1E+00 2E+00 4E-01

15. Cm244 2E+00 5E+00 9E+00 IE+00

16. Cm245 6E-05 2E-04 4E-04 5E-05

17. Cs135 3E+00 6E+00 SE+00 1E+00

18. Cs137 5E+05 2E+06 IE+05 2E+05

19. Fr221 4E-08 5E-08 5E-08 2E-08

20. Ft223 1E-06 6E-06 4E-06 9E-07

21.I129 7E-01 3E+00 2E+00 5E-01

22. N693M 1E+01 5E+01 4E+01 5E+00

23. N163 2E+02 7E+02 4E+03 2E+02

24. NP237 6E-01 3E+00 2E+00 4E-01

25. NP239 3E-01 6E-01 1E+00 2E-01

26. Pa231 2E-04 1E-03 7E-04 2E-04

27. Pa233 6E-01 3E+00 2E+00 4E-01

8
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g
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Paee 6 of 24
Component Tank S-109 Curies Tank S-110 Curies Tank S-111 Cu ries Tank S-112 Cu ries

28. Pa234M 7E-03 1E-11 6E-12 IE-02

29. Pb209 4E-08 4E-08 5&09 2E-06

30. Pb210 9E-12 3E-11 5E-11 6E-12

31. Pb211 9E-05 4E-04 3E-04 7E-05

32. Pb214 SE-11 IE-10 2E-10 3E-11

33. Po107 1E+00 4E+00 4E+00 8E-01

34. Po210 9E-12 3E-11 SE-11 6E-12

35. Po213 4E-08 5E-08 5E-08 2E-08

36. Po214 6E-11 2E-10 3E-10 4E-11

37. Po215 9E-05 4E-04 3E-04 7E-05

38. Po218 5E-11 IE-10 2E-10 3E-11

39. Pu238 2E-05 3E-02 2E-02 6E-06

40. Pu239 2E-04 3E-04 SE-05 2E-04

41. Pu240 5E-05 2E-03 IE-03	 - 4E-05

42. Pu241 4E-04 2E-03 IE-04 3E-04

43. Ra223 9E-05 4E-04 3E-04 7E-05

44. Ra225 4E-08 5E-08 5E-08 2E-06

45. Ra226 5E-11 IE-10 2E-10 3E-I1

46. RU106 2E-01 8E-01 8E-01 1E-01

47. Sb126 7E-08 IE-07 IE-07 9E-09

48. Sb126M 7E-08 2E-07 IE-07 9E-09

49. Sb79 IE+01 5E+01 4E+01 9E+00

50. Sm151 SE+03 8E+03 7E+03 IE+03

51. Sm126 4E+00 7E+00 6E+00 IE+00

52. Sfl0 3E+05 7E+05 2E+06 3E+05

53. Tc99 4E+02 2E+03 IE+03 3E+02

54. Th227 9E-05 4E-04 3E-04 6E-05	 -

G0
d
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Tahle 4.16. TRAC Fctimated Waste Tank Tnventories Data. 	 Pam 7 of 24
Component Tank S-109 Curies Tank 5-110 Cu ries Tank 5-111 Curies Tank 5-112 Curies

55. Th229 4E-08 5E-08 5E-08 2E-08

56. Th230 4E-09 5E-09 5E-09 1E-09

57. Th231 3E-04 4E-12 2E-12 5E-04

58. Th234 7E-03 1E-11 6E-12 1E-02

59. T1207 9E-05 4E-04 3E-04 7E-05

60. U233 3E-13 lE-07 1E-07 3E-13

61. U234 8E-14 IE-09 3E-09 4E-14

62. U235 4E-12 7E-15 5E-15 8E-12

63. U238 8E-11 2E-14 IE-14 2E-10

64. Y90 4E+05 7E+05 2E+05 3E+05

65. Zr93 0 0 0 0

66. Ag 0 0 0 0

67. Al 0 0 0 0

68. C2H3O3 0 0 0 0

69. Ba 0 0 0 0

70. Bi 0 0 0 0

71. CoHSO7 0 0 0 0

72. Co3 0 0 0 0

73. Ca 0 0 0 0

74. Cc 0 0 0 0

75. Cl 0 0 0 0

76. Ca 0 0 0 0

77. EDTA 0 0 0 0

78. F 0 0 0 0

79. F1 0 0 0 0

80. HEDTA 0 0 0 0

81. K 0 0 0 0

d
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Table 416. TRAC Estimated Waste Tank Inventories Data. 	 Pare 8 of 24
-Component Tank 5-109 Cu ries Tank 5-110 Curies Tank S-111 Curies Tank 5-112 Curies

82. La 0 0 0 0

83. Mn 0 0 0 0

84. NO2 0 0 0 0

85. NO3 0 0 0 0

86. Na 0 0 0 0

87. Ni 0 0 0 0

88. OH 0 0 0 0

89. Po4 0 0 0 0

90. Pu 0 0 0 0

91.S103 0 0 0 0

92.SO4 0 0 0 0

93. Sr 0 0 0 0

94. Zro 0 0 0 0

Total Curie 1E+06 3E+06 2E+06 8E+05

III
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w
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—Component
Tank SX-101
Curies

Tank SX-102
Cu ries

Tank SX-103
Curies

Tank SX-104
Curies

Tank SX-105
Curies

Tank SX-106
Curies

1. Ac225 0 7E-16 3E-09 5E-11 1E-09 6E-08

2. Ac227 1E-29 7E-12 3E-05 2E-07 3E-05 2E-04

3. Am241 1E-23 2E-05 3E+01 8E-01 3E+01 IE+-3

4. Am242 1E-26 7E-08 5E-02	 - 1E-03 4E-02 2E+00

S. Am242M 1E-26 7E-08 5E-02 1E-03 4E-02 2E+00

6. Am243 1E-26 2E-08 3E-02 6E-04 2E-02 IE+00

7. At217 0 7E-15 3E-09 5E-11 1E-09 6E-08

8. Bs137M 2E-20 5E-03 2E+03 1E+01 1E+04 6E+02

9. Bi210 0 7E-20 4E-12 2E-14 1E-12 6E-13

10. Bi211 0 7E-12 5E-05 2E-07 3E-05 4E-05

11. Bi213 0 7E-16 3E-09 6E-11 1E-09 1E-05

12. Bi214 0 3E-18 1E-11 IE-13 5E-12 3E-11

13. C14 6E-24 7E-08 7E+01 4E-01 7E+01 6E+02

14. Cm242 2E-26 5E-08 5E-02 1E-03 4E-02 2E+00

15. Cm244 3E-26 1E-07 4E-01 4E-03 2E-0 1 7E+00

16. Cm245 1E-30 5E-12 2E-05 2E-07 8E-06 3E-04

17. Cs135 5E-25 2E-08 5E-01 5E-03 2E-01 4E+00

18. Cs137 2E-20 6E-03 IE+05 1E+03 5E+04 8E+05

19. Ft221 0 7E-16 3E-09 6E-11 IE-09 6E-08

20. Ft223 0 1E-13 7E-07 3E-09 5E-07 4E-05

21.1129 4E-26 2E-08 3E-01 1E-03 I 2E-01 2E+00

22. N693M 1E-24 1E-06 3E+00 4E-02 3E+00 4E+01

23. N163 8E-25 1E-04 1E+02 2E-03 2E+00 6E+02

24. NP237 7E-26 4E-08 5E-01 2E-03 5E-02 2E+00

25. NP239 9E-27 2E-08 3E-02 6E-04 2E-02 1E+00

26. Pa231 4E-30 1E-11 IF-04 5E-07 8E-05 6E-04

0
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 9 of 24
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Table 4-16. TRAC Estimated Waste Tank Invento ries Data.	 Pare 10 of 24

-Component
Tank SX-101
Curies

Tank SX-102
Curies

Tank SX-103
Curies

Tank SX-104
Curies

Tank SX-105
Cu ries

Tank SX-106
Curies

27. Pa233 7E-26 4E-08 5E-01 2E-03 5E-02 2E+00

28. Pa234M 0 2E-24 2E-16 2E-16 2E-15 8E-14

29. Pb209 0 7E-16 3E-09 5E-11 1E-09 6E-08

30. Pb210 2E-33 7E-20 3E-12 2E-14 1E-12 41=12

31. Pb211 1E-29 7E-12 5E-05 2E-07 3E-05 2E-04

32. Pb214 0 3E-15 IE-11 1E-13 5E-12 2E-10

33. POI07 9E-26 5E-08 4&01 2&03 3E-01 3E+00

34. Po210 0 3E-19 3E-12 2E-14 IE-12 2E-11

35. Po213 0 7E-16 3E-09 5E-11 1E-09 6E-08

36. Po214 0 4E-18 2E-11 2E-13 6E-12 3E-10

37. Po215 0 7E-12 5E-05 2E-07 3E-05 3E-04

38. Po218 0 3E-18 IE-11 1E-13 5E-12 2E-10

39. Pu238 8E-28 4E-10 4E-03 2E-05 1E-03 2E-02

40. Pu239 3E-30 IE-12 5E-05 6E-08 5E-05 6E-05

41. Pu240 4E-29 2&11 3E-04 8E-07 1E-04 IE-03

42. Pu241 9E-30 8E-13 4E-04 2E-07 5E-04 2E-04

43. Ra223 1E-29 7E-12 5E-05 2E-07 3E-05 2E-04

44. Ra225 0 7E-16 3E-09 6E-11 1E-09 6E-08

45. Ra226 5E-36 3E-18 IE-11 1E-13 5E-12 2E-10

46. Ru106 3E-26 3E-08 7E-02 7E-04 IE-01 1E+00

47. Sb126 7E-25 IE-07 8E-06 IE-09 IE-05 6E-05

48. Sb126M 7E-25 IE-07 8E-06 1E-09 1E-05 6E-05

49. Sb79 6E-25 7E-07 5E+00 2E-02 4E+00 3E+01

50. Sm151 8E-22 1E-04 2E+02 IE+01 2E+02 1E+04

51. Sm126 7E-25 1E-07 IE-01 IE-02 lE-01 1E+01

52. Sr90 IE-20 2E-02 1E+04 6E+02 3E+04 1E+06

d
O

w
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Pa Re 11 of 24

Component
Tank SX-101
Curies

Tank SX-102
Curies

Tank SX-103
Curies

Tank SX-104
Curies

Tank SX-105
Curies

Tank SX-106
Curies

53. Tc99 4E-23 IE-05 2E+02 9E-01 1E+02 1E+03

54. Th227 1E-29 7E-12 4&05 2E-07 3E-05 2&04

55. Th229 5E-33 7E-15 3E-09 5E-11 1E-09 6&08

56.7b230 9E-34 3E-16 1E-10 1E-11 2E-10 1E-08

57. Tb231 0 5E-22 3E-14 5E-17 9E-14 2E-14

58. Th234 0 2E-24 2E-16 2E-16 2E-15 8E-14

59.'1207 0 7E-12 5E-05 2E-07 3E,05 2E-04

60. U233 3E-31 8E-14 1E-07 5E-10 1E-07 7E-09

61. U234 3E-33 5E-15 5E-10 4E-12 2E-09 5E-10

62. U235 2E-39 5&22 3E•15 4E-18 5&14 5E-16

63. U238 4E-39 2E-25 2E-17 3E-21 6E-16 2E-19

64. Y90 1E-20 2&02 1E+04 8E+02 3E+04 2E+06

65. Zr93 0 0 0 0 0

AR 0 0 0 0 0

67. Al 0 0 0 0 0

68. C2H3O3 0 0 0 0 0

69.Ba 0 0 0 0 0

70. Bi 0 0 0 0 0

71. CoHSO7 0 0 0 0 0

72. Co3 0 0 0 0 0

73. Ca 0 0 0 0 0

74. Ce 0 0 0 0 0

75. Cl 0 0 0 0 0

76. Ca 0 0 0 0 0

77. EDTA 0 0 0 0 0

78.F 0 0 0 0 0

d
0

d
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g
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Component

Tank SX-101
Curies

Tank SX-102
Cu ries

Tank SX-103
Curies

Tank SX-104
Cu ries

Tank SX-105
Curies

Tank SX-106
Curies

79. F1 0 0 0 0 0

80. HEDTA 0 0 0 0 0

81.K 0 0 0 0 0

82. La 1 0 0 0 1 0 0

83. Mn 0 0 0 0 0

84. NO2 0 0 0 0 0

85. NO3 0 0 0 0 0

86. Na 0 0 0 0 0

87. Ni 0 0 0 0 0

88. OH 0 0 0 0 0

89. Poo 0 0 0 0 0

90. Pu 0 0 0 0 0

91.S103 0 0 0 0 0

92. SO4 0 0 0 0 0

93. Sr 0 0 0 0 0

94. Zro 0 0 0 0 0

Total
Curie 6E-20 5E-02 1E+05 2E+03 1E+03 4E+06

d
O
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Table 4-16. TRAC Estimated Waste Tank Invento ries Data.	 Paw 12 of 24
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Paee 13 of 24
Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

1. Ac225 2E-20 5E-17 2E-09 1E-17

2. Ac227 3E-15 6E-13 2E-05 4E-13

3. Am241 9&14 1E-11 2E-05 6E-06

4. Am242 1E-16 2E-14 3E-09 8E-09

S. Am242M 1E-16 2E-14 3E-08 8E-09

6. Am243 4E-17 5E-15 7E-09 5E-09

7. M217 2E-20 5E-17 2E-09 1E-17

8. Bs137M 1E-04 2E-02 6E-02 5E-04

9. B1210 1E-24 4E-21 8E-14 21:19

10. B1211 4E-16 6E-13 8E-06 41-13

11. B1213 9E-22 5E-17 9E-10 1E-17

12. B1214 4E-24 1E-20 2E-13 3E-19

13. C14 IE-08 2E-06 4E+01 2E-06

14. Cm242 1E-16 1E-14 5E-07 7E-09

15. Cm244 2E-11 3E-09 4E-02 5E-08

16. Cm245 6E-16 4E-14 9E-04 1E-12

17. Cs135 SE-10 4E-08 IE+00 5E-10

18. Cs137 1E-04 2E-02 4E+05 3E-04

19. Ft221 2E-20 5E-17 2E-03 1E-17

20. Ft223 1E-16 8E-15 3E-07 3E-15

21.I129 4E-11 5E-09 IE-01 3E-09

b93H 4&10 5E-08 2E+00 8E-08

2E-17 8E-13 6E+01 1E110

6E-13 1E-09 8E-02 3E-09

k

E

4E-17 5E-15 1E-07 5E-09

2E-14 1E-12 4E-05 1E-12

ps233 6E-13 1E-19 8E 02 8E 09

d
0
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Paee 14 of 24
Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Cu ries Tank SX-110 Curies

28. Pa234M 0 7E-17 1&09 3E-25

29. PUN 2E-20 SE-17 2E-09 1E-17

30. Pb210 3E-23 4E-21 2E-13 2E-19

31. Pb211 2E-04 8E-15 6E-13 4E-13

32. Pb214 9E-23 IE-20 5E-13 8E-19

33. Pd107 1E-10 7E-09 2E-01 7E-09

34. Po210 3E-23 4E-21 2E-13 2E-19

35. Po213 2E-20 5E-17 2E-09 1E-17

36. Po214 1E-22 1E-20 6E-13 9E-19

37. Po215 8E-15 6E-13 2E-05 4E-13

38. Po218 9E-23 1E-20 5E-13 8E-19

39. Pu238 0 0 0 1 E-11

40. Pu239 0 0 0 1E-13

41. Pu240 0 0 0 5E-12

42. Pu241 0 0 0 1E-13

43. Ra223 7E-15 6E-13 2E-05 4E-13

44. Ra225 I 2E-20 5E-17 2E-08 1E-17

45. Ra226 9E-23 1E-20 5E-13 8E-19

46. Ru106 6E-13 3E-10 3E-02 1&08

47. Sb126 6E-24 8E-16 lE-05 8E-16

48. Sb126M 6E-24 8E-16 lE-08 8E-16

49.S679 6E-10 8E-08 2E+00 8E-08

50. Sm151 3E-14 6E-12 6E-06 3E-12

51. Sn126 6E-24 8E-16 2E-13 8E-16

52. ST90 6E-17 1E-10 2E-03 3E-03

53. Tc99 3E-08 3E-36 8E+01 3E-36

54. n227 9E-23 2E-18 2E-13 3E-13

9
d4p
W
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 15 of 24

Component Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies

55. Th229 2E-28 2E-22 2E-17 1E-17

56. Th230 4E-30 5E-25 4E-21 3E-20

57. Th231 0 2E-23 8E-19 3E-21

58. Th234 0 3E-22 9E-18 3E-25

59. T1207 8E-15 6E-13 2E-05 4E-13

60. U233 1E-19 8E-14 IE-13 SE-14

61. U234 2E-20 2E-15 3E-13 2E-15

62. U235 3E-31 4E-18 2E-15 3E-21

63. U238 3E-35 7E-17 4E-14 3E-25

64. Y90 6E-17 1E-10 2E-03 5E-03

65. Zr93 0 0 0 0

66. Ag 0 0 0 0

67. Al 0 0 0 0

68. Ba 0 0 0 0

69. B1 0 0 0 0

70. C2H303 0 0 0 0

71. C6HSO7 0 0 0 0

72. Co3 0 0 0 0

73. Ca 0 0 0 0

74. Ce 0 0 0 0

75. Cl 0 0 0 0

76. Cr 0 0 0 0

77. EDTA 0 0 0 0

78. F 0 0 0 0

79. Fe 0 0 0 0

80. HEDTA 0 0 0 0

81. K 0 0 0 0

G
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 PaLre 16 of 24
Component Tank SX-107 Cu ries Tank SX-108 Curies Tank SX-109 Cu ries Tank SX-110 Curies

82. La 0 0 0 0

83. Mn 0 0 0 0

84. No2 0 0 0 0

85. No3 0 0 0 0

86. Na 0 0 0 0

87. Nl 0 0 0 0

88. OH 0 0 0 0

89. Po4 0 0 0 0

90. Pu 0 0 0 0

91.S103 0 0 0 0

92. So4 0 0 0 0

93. Sr 0 0 0 0

94. Zro 0 0 0 0

Total Curie

0
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 17 of 24

Component Tank SX-1 I I Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries

1. Ac225 2Fr17 2E40 2E-10 4E-18 4E-18

2. Ac227 3E-13 2E-06 1E-05 2E-13 4E-14

3. Am241 1E-07 1E-05 3E-05 6E-09 1E-12

4. Am242 3E-10 2E-08 6E-08 8E-12 2E-15

5. Am242M 3E-10 2E-08 6E-08 8E-12 2E-15

6. Am243 2E-10 5E-09 2E-08 3E-12 1E-15

7. At217 2E-17 2E-10 2E-10 4E-I8 4E-15

8. Bs137M 6E-04 2E-01 3E-01 1E-06 9E-04

9. Bi210 2E-20 6E-15 3E-13 3E-21 2E-22

10. Bi211 3E-13 2E-06 1E-05 2E-13 4E-14

11. Bi213 2E-17 2E-10 2E-10 4E-18 4E-18

12. Bi214 9E-20 2E-14 2E-12 1E-20 4E-22

13. C14 SE-07 4E+00 3E+01 2E-07 6E-08

14. Cm242 2&10 1E-07 4E-03 7E-12 2E-15

15. Cm244 3E-09 4E-03 2E-02 2E-09 8E-11

16. Cm245 IE-13 7Fr08 4E-07 4E-14 2E-15

17. Cs135 5E-09 1E-01 7E-01 6E-10 1E-09

18. Cs137 6E-04 4E+04 2E+05 3E-04 1E-03

19. Fr221 2E-17 2E-10 2E-10 4E-18 43-18

20. FP223 4E-15 3M8 2E-07 3E-15 6E-16

21.I129 1E-09 1E-02 7E-02 1E-09 2E-10

22. N693M 2E-08 1E-01 6E-01 2E-08 7E-10

23. N163 9E-07 3E+01 8E+01 IE-09 2E-06

24. NP237 2E-09 7E-03 2E-03 3E-10 8E-11

25. NP239 2E-10 5E-08 1E-03 3E-12 1&15

26. Pa231 6E-13 4E-06 3E-05 6E-13 8E-14

27. Pa233 3E-09 7E-03 2E-03 3E-10 8E-11

G
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Table 416. TRAC Estimated Waste Tank Inventories Data_	 Pane 19 of 24
Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries
28. Pa234M 2E-23 3E-13 9E-03 1E-22 2E-21
29. P6209 2E-17 2E-10 2E-10 4R-18 4E-18
30. Pb210 2E-20 6E-15 3E-13 3E-21 2E-22

31. Pb211 3E-13 2E-06 1E-05 2E-13 4E-14
32. Pb214 91=20 2E-14 2E-12 11=20 4E-22

33. Po107 3E-09 2E-02 1E-01 3E-09 2E-10
34. Po210 2E-20 6E-15 3E-13 3E-21 2E-22
35. Po213 2E-17 2E-10 2E-30 4E-18 4E-18
36. Po214 IE-19 2E-14 2E-12 1E-20 5E-22

37. Po215 3E-13 2E-06 1E-05 2E-13 4E-14
38. Po218 9E-20 2E-14 2E-12 IE-20 4E-22

39. Pu238 4E-11 0 0 7E-12 5E-20
40. Pu239 9E-13 0 0 9E-14 6E-27

41. Pu240 4E-12 0 0 8E-13 1E-21
42. Pu241 4E-12 0 0 8E-13 1E-23

43. Ra223 3E-13 2E-06 1E-05 2E-13 4E-14
44. Ra225 2E-17 2E-10 2E-10 4E-18 4E-18

45. Ra226 9E-20 2E-14 2E-12 1E-20 4E-22

46. Ru106 4E-10 4E-03 2E-01 1E-10 2E-12

47. Sb126 2E-22 1E-14 1E-09 2E-22 9E-23
48. Sb126M 2E-22 1E-14 1E-09 2E-22 9E-23

49. Sb79 4E-08 2E-01 1E+00 2E-08 5E-09
50. Sm151 4E-13 4E-06 1E-05 4E-13 8E-13

51. Sm126 2E-22 1E-15 2E-09 2E-22 9E-23
52. Sr90 1E-05 IE+02 2E+04 6E-07 4E-09

53. Tc99 2E-06 8E+00 5E+01 8E-07 1E-07
54. Th227 3E-13 2E-14 9E-14 3E-21 1E-18

d
0
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Page 19 of 24
Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curves

55. Th229 2E-17 3E-18 3E-18 4E-26 1E-22

56. Th230 2E-20 1E-21 8E-18 IE-28 7E-25

57. Th231 6E-21 2E-22 7E-12 2E-29 4E-27

58. Th234 2E-23 4E-21 8E-11 2E-30 7E-26

59. T1207 3E-13 2E-06 1E-05 2E-13 4E-14

60. U233 8E-14 9E-10 2E-15 4E-16 5E-15

61. U234 7E-16 6E-12 8E-14 IE-17 3E-16

62. U235 6E-21 4E-17 4E-12 6E-23 1E-22

63. U239 2E-23 9E-10 5E-11 5E-24 2E-21

64. Y90 IE-05 1E+01 3E+01 6E-07 4E-09

65. Zr93 0 0 0 0 0

Ag 0 0 0 0 0

67. Al 0 0 0 0 0

68. C2H3O3 0 0 0 0 0

69. Ba 0 0 0 0 0

70. Bi 0 0 0 0 0

71. CoHSO7 0 0 0 0 0

72. Co3 0 0 0 0 0

73. Ca 0 0 0 0 0

74. Ce 0 0 0 0 0

75. CI 0 0 0 0 0

76. Ca 0 0 0 0 0

77. EDTA 0 0 0 0 0

78.F 0 0 0 0 0

79. Fl 0

o 2
0 0

80. HEDTA 0 0 0 0 0

91.K 0 0 0 0 0

b
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Paee 20 of 24
Component Tank SX-111 Curies Tank SX-112 Cu ries Tank SX-113 Cu ries Tank SX-144 Curies Tank SX-115 Curries

82. La 0 0 0 0 0

83. Mn 0 0 0 0 0

84. NO2 0 0 0 0 0

85. NO3 0 0 0 0 0

86. Na 0 0 0 0 0

87. Ni 0 0 0 0 0

88. OH 0 0 0 0 0

89. Po4 0 0 0 0 0

90. Pu 0 0 0 0 0

91.5103 0 0 0 0 0

92. SO4 0 0 0 0 0

93. Sr 0 0 0 0 0

94. Zro 0 0 o 0 0

Total Curie 1E-03 4E+04 2E+05 3E-04 2E-03

g
W^
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 	 Page 21 of 24

—Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

1. Ac225 5E-08 5E-08 6E-08

2. Ac227 IE-04 2E-04 2E-04

3. Am241 8E+02 1E+03 1E+03

4. Am242 1E+00 2E+00 2E+00

5. Am242M 1E+00 2E+00 2E+00

6. Am243 6E-01 9E-01 1E+00

7. At217 SE-08 5E-08 6E-08

8. Bs137M 7E+03 1E+03 2E+03

9. Bi2I0 2E-12 1E-12 1E-12

10. Bi2II 5E-05 6E-05 9E-05

11. Bi213 2E-08 2E-08 2E-08

12. Bi214 5E-11 5E-11 8E-11

13. C14 3E+02 5E+02 6E+02

14. Cm242 1E+00 2E+00 2E+00

15. Cm244 3E+00 6E+00 7E+00

16. Cm245 IE-04 3E-04 3E-04

17. Cs135 2E+00 3E+00 3E+00

18. Cs137 4E+05 7E+05 8E+05

19. Fi221 5E-08 SE-08 6E-08

20. F223 2E-06 3E-06 3E-06

21.1129 8E-01 1E+00 2E+00

22. N693M 3E+01 4E+01 4E+01

23. N163 2E+01 6E+01 1E+00

24. NP237 1E+00 2E+00 2E+00

25. NP239

6E-0

9E-01 1E+00

26. P4231 3E-04 5E-04 6E-04

27. Pa233 1E+00 2E+00 2E+00

U
O

g
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Page 22 of 24
Component Tank SY-101 Cu ries Tank SY-102 Cu ries Tank SY-103 Curies

28. Pa234M 3E-10 5E-14 7E-14

29. Pb209 5E-08 5E-08 6E-08

30. Pb210 4E-12 3E-12 4E-12

31. Pb211 IE-04 2E-04 2E-04

32. Pb214 IE-10 2E-10 2E-10

33. Po107 IE-00 3E+00 3E+00

34. Po210 9E-12 1E-11 1E-1I

35. Po213 5E-03 SE-08 6E-08

36. Po214 IE-10 2E-10 3E-10

37. Po215 IE-04 2E-04 2E-04

38. Po218 I&10 2E-10 2E-10

39. Pu238 1E-02 2E-02 2E-02

40. Pu239 3E-05 5E-05 6E-05

41. Pu240 5E-04 8E-04 1E-03

42. Pu241 IE-04 IE-04 2E-04

43. Ra223 IE-04 2E-04 2E-04

44. Ra225 513-08 5E-08 6E-08

45. Ra226 IE-10 2E-10 2E-10

46.Ru106 7E-01 9E-01 IE+00

47. Sb126 2E-05	 - 7E-06 IE-05

48. Sb126M 2E-05 7E-06 IE-05

49. Sb79 2E+01 3E+01 3E+01

50. Sm151 1E+04 1E+04 IE+04

51. Sm126 9E+00 9E+00 IE+01

52. Sfl0 BE+OS 1E+06 IE+06

53. Tc99 5E+02 9E+02 IE+03

54. n227 1E+04 2E-04 2E-04

d
O

W
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Component Tank SY-101 Cu ries Tank SY-102 Cu ries Tank SY-103 Curies

55. Th229 5E-08 SE-08 6E-08

56. Th230 8E-09 8E-09 1E-08

57. Th231 2E-11 1E-14 2E-14

58. Th234 3E-10 6E-14 7E-14

59. T1207 1E-04 2E-04 2E-04

60. U233 3E-08 9E-08 lE-07

61. U234 7E-10 5E-10 9E-10

62. U235 4E-13 5E-16 9E-16

63. U238 7E-12 3E-19 5E-19

64. Y90 8E+05 1E+06 2E+06

65. Zfl3 0 0 0

66. Ag 0 0 0

67. AI 0 0 0

68. C2H3O3 0 0 0

69. Ba 0 0 0

70. Bi 0 0 0

71. CoHSO7 0 0 0

72. CO 0 0 0

73. Ca 0 0 0

74. Cc 0 0 0

75. C1 0 0 0

76. Ca 0 0 0

77. EDTA 0 0 0

78. F 0 0 0

79. F1 0 0 0

80. HEDTA 0 0 0

81. K 0 0 0

g

W^
g
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mated Waste Tank Inventories Data.	 Page 23 of 24

WHC(SPLANT)19-17-92/03152T.2



0

H
X

Table 4-16. TRAC Estimated Waste Tank Inventories Data.	 Page 24 of 24
Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies

82. La 0 0 0

83. Mn 0 0 0

84. NO2 0 0 0

85. NO3 0 0 0

86. Na 0 0 0

87. Ni 0 0 0

88. OH 0 0 0

89. Po4 0 0 0

90. Pu 0 0 0

91.S103 0 0 0

92. SO4 0 0 0

93. Sr 0 0 0

94. Zro 0 0 0

Total Curie 2E+06 3E+06 4E+06

d
O
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Table 4-17. Summary of Tank Sampling Data. 	 Page 1 of 4
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Description Data Pu(g/L) -cs(ACYL)	 I -US(ACIIL) -1-sr(AUJIL)

Sludge 10122n4 629 x 104 8.10 x 10,	4.57 x 101

Tank

5.43 x 101

Description Date Pu(lzcilg) nC$(Acix) Mcs(luci1g) ".%Sr(jci/g) u'Ann(stg)
Taal O+3. arbM

Salts 212n8-6127n8 1.10 x 10,7 129.0 - 13.0

Core 1001-0 212n"127n8 3.60 x lOrIO gIg 72.1 0.1 1.03 1.02 x IWO 1.29

Core 1003-C, I 004-C 22n8-6127n8 2.12 x IOM gfg 180.0 - 12 4.03 x 30 1 238

Core 1009-C 22n8-6127n8 4.25 x 109 gIg 109.0 - 1.71 4.23 x W 2.80

Supernatant Liquid 22n8-6127n8 1.08 x 103 81g 6.82 x 101 9.82 x 10, 2.04 x 10' 6.0

Supernatant of Core lOW-C 217J78427n8 8.95 , lOr' gIg 4.68 x 10, 2.51,10' 6.2

2,

Description Date Pulgp UICS(acip 'mCs(j4Ci/L) ","Sr(jci/L) Sr(µci/L) ww

Liquid Supernatant 1978 2.14 x 1017 6.68 x los 5.17 x 102

Supernatant 7/80 2.55 x IV 4.27 x 10' - - -

Liquid 4126/89 <0.3

Z,

2.85 x i0l

Tank 02

2.2 13.1

.	 ...... .....

0.32

Description Date P,(g/L) .-COCVL) -Cs(pCi/L) -,-Sr(µci/L) OCO(µCYL) ---a(Aci/L)

Liquids 519n5 3.24 x 10, 1.66 x 16, 2.89 x ICF

Solids 519n5 2.73x10' 3.43x10` 3.11x10' 1.09x10' 6.55x10` 4.7x10'

Solids 8117M 2.3 x Mrs 2.7 x 105 1.3 x 105

0
0

Table 417. Summary of Tank Sampling Data. 	 Page 2 of 4
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Table 417. Summary of Tank Sampling Data. Page 3 of 4

Tout O*ank Carbw

Description Date Pu(g/L) 'nCB(µCUL) -C,("Ci/L) "I"S*Ci/L) WIJ

Sludge 4111n5 9.73 x IW 2.29 x 101 4.85 x 103 2.63 x 101 9.0

Supernatant Liquid 4/11/75 2.23 x 10' 2.96 x IGP 1.13 x 10' 1.87 x IW -

Supernatant Liquid 10/10M 3.4 x IW 6.5 x ICP 7.3 x IGP -

Solid 10110M 2.2 x 104 3.5 x 101 6.4 x 102 1.5 x 101 92.0

Description Date Pu(g/L) 'nCs(Acm) imcacoci/p -.-Sr(,Ci/L) PH (gQ

Liquid 5/14188 0.7 t 20% 4.5 x IW 3x 10' ±20% 13 5.0

Tattk 0
Taal

tv 1^
Description Date Pulg/gal) mc.^,Cm) -1r (i&) -XSpfpCM) -C*C-dL)

supora"at 4118/78 3.9 x 10' 832 x IO2 1.05 x 10, 2.03 x 101 1.97 x 10' 4.46 x ICP 6.8 W

Solid 41iism 1.88 x IV 1.62 x 102 0.350 39.5 0.934 1.06 2.68

Description Date Pu(g/L) ... CO(gci/L) --k;s(fAUvL) --.--br( uUuL) I

Sludge 8l1n5 1.31 x IW 2.15 x 10' - 3.38 x 10'

Supernatant Liquid

11v

8t1n5 <1.17 1.59 x 10'

IlA

5.92 x 102
..

80.3
... .	 .. .....

Description Date Pu(g/L) I"Cs(,uCi/L) ".Wsr(,CYL)
Trial 01 Carbon I

Wq I

Liquid 11/88 0.16 3,900 1.75 0.212

Liquid 11/88 5.94 7.7 x 101 190 2.2

Sludge: Wet 11/18/90 <39 x IV 434 13 -

Sludge: Dry 11118190 <3.1 x 10" 315 23 1

Sludge: Louse 11/18/90 <7.3 x I(Y' 469 98 1	 - I

WHC(SPLANT)/9-17-92/03152T.1
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Table 4-17. Summary of Tank Sampling Data. 	 PaLye4of4

Description Date Pu(g/L) r^cs(pci/L) -.-Sr(uci/L) Am
OAK

We

Surface Semple: 	 Slurry 6/14185 8.28 6.01 x ld 3.21 x IV <2.94 20.11

Solids 6124/85 <1 <1 <1 <1 6

Middle Sample:	 Filtrate 712185 — 4.15 x 101 6.85 x 10' 7.15 9.43

Solids 7/2185 <1 <1 <I — 19

Slurry 712185 1.57 4.27 x IV 5.78 x IV 3.67 50.7

Hal tom Sample:	 Filtrate 71285 • 8.13 x 10 3.93 x ld 1.01 x 10 17.35

Solids 7/2185 + <1 + +

Slur ry 7/2185 • 1.19 x 10' 2.14 x 10 5.49 61.4

* Insufficient sample.

0 10
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O
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Table 4-18. Candidate Contaminants of Potential Concern for the
S Plant Aggregate Area.	 Page 1. of 2

eRr

r-

C^=

E

RADIONUCLIDES FISSION PRODUCTS (Cont.) HEAVY METALS
Gross alpha Lead-209
Gross beta Lead 210 Aluminum

Lead 211 Barium
TRANSURANICS Lead-212* Bismuth
Americium-241 Lead-214 Cadmium
Americium-242 Nickel 63 Chromium
Americium-242m Niobium-93m Copper
Americium-243 Niobium-95* Iron
Curium-242 Neodymium Lanthanum
Curium-244 Polonium-210 Lead
Curium-245 Polonium-213* Manganese
Neptunium-237 Polonium-214 Nickel
Neptunium-239 Polonium-215 Silver
Plutonium Polonium-218 Strontium
Plutonium-238 Praseodymium Tin
Plutonium-239/240 Promethium-147 Titanium
Plutonium-241 Protactinium-231 Uranium

Protactinium-233* Vanadium
URANIUM Protactinium-234m* Zinc
Uranium Radium
Uranium-233 Radium-223 OTHER INORGANICS
Uranium-234 Radium-225
Uranium-236 Radium-226 Ammonium nitrate
Uranium-238 Radium-228 Aluminum oxide

Rhodium-106* Ammonium fluoride
FISSION PRODUCTS Ruthenium- 103* Ammonium hydroxide
Actinium-225 Ruthenium- 106 Ammonium oxalate
Actinium-227 Samarium- 151 Boric acid
Antimony-126 Selenium-79 Ceric ammonium nitrate
Antimony-126m Strontium-90 Ceric sulfate
Astitine-217* Technetium-99 Chromic nitrate
Barium-135m* Tellurium-121 * Di (2-ethylhexyl)
Barium-137m Tellurium-125m* phosphoric acid
Bismuth-210 Tellurium-127* Ferrous ammonium sulfate
Carbon-14 Tellurium-129m* Ferrous sulfamate
Cerium-141 Thallium-207 Ferrous sulfate
Cerium-144 Thallium-208 Hydrazine
Cesium- 134 Thorium-227 Hydrochloric acid
Cesium-135 Thorium-229 Hydrofluoric acid
Cesium-137 Thorium-230 Hydrogen
Francium-221 Thorium-231 Hydroxylammine
Francium-223* Thorium-234 hydrochloride
Iodine-129 Tritium Hydroxyquinoline
Iodine-131 * Yttrium-90 Lead nitrate
Krypton-85 Zirconium-93 Magnesium
Lanthanum Zirconium-95* Manganese oxide

WHC(SPLANT)/9-12-92/03152T.1
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Table 418. Candidate Contaminants of Potential Concern for the
S Plant Aggregate Area. 	 Page 2 of 2

F-i

t°^

OTHER INORGANICS
(Continued)
Mercuric nitrate
Mercuric thiocyanate
Mercury
Molybdate - Citrate reagent
Nitrate
Nitric acid
Nitrite
Oxalic acid
Phosphate
Potassium
Potassium dichromate
Potassium fluoride
Potassium oxalate
Potassium permanganate
Silica
Silicon
Silver nitrate
Sodium aluminate
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium fluoride
Sodium hydroxide
Sodium metasilicate
Sodium nitrate
Sodium nitrite
Sulfamic acid
Sulfuric acid
Tetraphenyl boron
Titanium chloride
Tributyl phosphate
Zinc
Zirconium oxide

VOLATILE ORGANICS
Acetone
Chloroform
MIRK ("Hexone")
Propane
Periodic acid
Tetrabromoethane
Xylene

SEMIVOLATILE ORGANICS
Bromonaphthalene
Butylated hydroxy toluene
Ethylene diamine tetmacetate

(EDTA)
Hydrazine
Methyl isopropyl diketone
N-(2-hydroxyethyl)

ethylenediaminetriacetate
(HEDTA)

O-phenanthroline
Paraffin hydrocarbons
S-diphenyl carbazide
Tri-iso-octylamine
Tri-n-octylamine

* The radionuclide has a half-life of < 1 year and if it is a daughter product, the parent has a half-life of
< 1 year, or the buildup of the short-lived daughter would result in an activity of < 1 % of the parent
radionuclides' initial activity.

0
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Table 419. Contamination Types Expected at Each Waste Management Unit and Un planned Release TVOes. 	 Page I of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

Tanks and Vaults

241-S-101 Single-Shell Tank K K K K K S S

241-5-102 Single-Shell Tank K K K K K S S

241-5-103 Single-Shell Tank K K K S S S S

241-S-104 Single-Shell Tank K K K S S S S

241-S-105 Single-Shell Tank K K K S K S S

241-S-106 Single-Shell Tank K K K S K S S

241-5-107 Single-Shell Tank K K K K K S S

241-5-108 Single-Shell Tank K K K S S S S

241-5-109 Single-Shell Tank K K K S K S S

241-5-110 Single-Shell Tank K K K K K S. S

241-5-111 Single-Shell Tank K K K K K S S

241-S-112 Single-Shell Tank K K K S K S S

241-SX-101 Single-Shell Tank K K K S K S S

241-SX-102 Single-Shell Tank K K K K K S S

241-SX-103 Single-Shell Tank K K K K K S S

241-SX-104 Single-Shell Tank K K K K K S S

241-SX-105 Single-Shell Tank K K K K K S S

241-SX-106 Single-Shell Tank K K K S S S S

IV
O

W e
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types.	 Page 2 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

241-SX-107 Single-Shell Tank K K K S S S S

241-SX-108 Single-Shell Tank K K K S K S S

241-SX-109 Single-Shell Tank K K K S S S S

241-SX-110 Single-Shell Tank K K K S S S S

241-SX-111 Single-Shell Tank K K K K K S S

241-SX-112 Single-Shell Tank K K K S S S S

241-SX-113 Single-Shell Tank K K K S S S S

241-SX-114 Single-Shell Tank K K K S S S S

241-SX-115 Single-Shell Tank K K K K K S S

241-SY-101 Double-Shell Tank K K K S S S S

241-SY-102 Double-Shell Tank K K K S S S S

241-SY-103 Double-Shell Tank K K K S S S S

240-5-302 Catch Tank K S S S S K S

241-S-302A Catch Tank S S S S S S S

241-5-302B Catch Tank S S S S S S S

241-SX-302 Catch Tank S S S S S S S

244-S Receiver Tank S S S S S S S

" Cribs and Drains

216-5-1 & -2 C rib K K K S K S S

•

bd ^
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Table 419. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 	 Page 3 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

216-S-5 Crib K K K S K S S

216-S-6 Crib K K K S K S S

216-5-7 Crib K K K S K S S

216-5-9 Crib K K K S K S S

216-S-13 Crib K K K S K S S

216-5-20 Crib K K K S K S S

216-5-22 Crib K K K S K

216-S-23 Crib K K K S K S S

216-S-25 Crib K K K S K S S

216-5-26 Crib K K K S K S S

216-S-3 French Drain K K K K K K K
c:

Ponds, Ditches, and Trenches

216-S-10P Pond K K K S S S S

216-S-11 Pond K S S S K S S

216-5-15 Pond S K S S K K S

216-S-16P Pond K K S S S S S

216-S-17 Pond K S S S S S S

216-5.19 Pond K K K S K K K

216-S-10D Ditch K K K K K K K

d
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g
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 	 Page 4 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

216-S-161) Ditch K S S S K S S

216-U-9 Ditch K S S S S S S

216-S-8 Trench K K K S K S S

216-S-12 Trench K K S S K S S

216-S-14 Trench S S S S S K S

216-S-18 Trench S S S S S K S

Septic Tanks and Associated Drain Fields

2607-W6 Sep tic Tank and Tile Field -

2607-WZ Septic Tanks

Sanitary Crib

Transfer:Factilities, biversion. Boxes, and Pipelines .

216-S-172 Control Structure S S S S S S S

2904-S-160 Control Structure S S S S S S S

2904-S-170 Control Structure S S S S S S S

2904-S-171 Control Structure S S S S S S S

240-5-151 Diversion Box S S S S S S S

240-5-152 Diversion Box S S S S S S S

241-S-151 Diversion Box S S S S S S S

241-S-152 Diversion Box S S S S S S S

l7
O

tv

W

g
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Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

241-SX-151 Diversion Box S S S S S S S

241-SX-152 Diversion Box S S S S S S S

241-S-A Valve Pit S S S S S S S

241-S-B Valve Pit S S S S S S S

241-S-C Valve Pit S S S S S S S

241-S-D Valve Pit S S S S S S S

241-SX-A Valve Pit S S S S S S S

241-SX-B Valve Pit S S S S S S S

241-SY-A Diversion Box S S S S S S S

241-SY-B Diversion Box S S S S S S S
B 
Wits

207-5 Retention Basin S K S S S S S

207-SL Retention Basin K K K K K K K

Burial Sites

218-W-7 Burial Ground K K S S S S S

218-W-9 Burial Ground K K S S

Unplanned Releases

UN-200-W-10 S -

UN-200-W-30 S S S S S S S

G
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Table 419. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 	 Page 6 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

UN-200-W-32 K

UN-200-W-34 S S S S S S S

UN-200-W-35 S S S S S S S

UN-200-W-41 S S S S S S S

UN-200-W-42 S S S - -

UN-200-W-43 S S S - -

UN-200-W-49 S S S - -

UN-200-W-50 S S S -

UN-200-W-52 S S S S S S S

UN-200-W-56 S S S S S S S

UN-200-W-61 S S S S S S S

UN-200-W-69 S S S - -

UN-200-W-80 S S S S S S S

UN-200-W-81 S S S - -

UN-200-W-82 S S S S S S S

UN-200-W-83 S S S -

UN-200-W-108 S S S S S S S

UN-200-W-109 S S S S S S S

UN-200-W-114 S S S -

^

8
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 	 Page 7 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

UN-200-W-116 S S S - -

UN-200-W-123 S S S S S S S

UN-200-W-127 S S S S S S S

UN-216-W-25 S S S S S S S

UN-216-W-30 S S S - -

UPR-200 W-13 S S S S S S S

UPR-200-W-15 S S S S S S S

UPR-200-W-20 S S S S S S S

UPR-200-W-36 S S S S S S S

UPR-200-W-47 S S S S S S S

UPR-200-W-51 S S S S S S_ S

UPR-200-W-57 -

UPR 200 W-59 S S S S S S S

UPR-200-W-87 - -

UPR-200-W-95 S S S S S S S

UPR-200-W-96 K S S S S S S

UPR-200 W-124 S S S S S S S

UPR-200-W-139 S S S S S S S

UPR-200-W-140 S S S S S S S

d
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 	 Page 8 of 8

Waste Management Unit or Unplanned Release TRU
Fission

Products Uranium
Heavy
Metals

Other
Inorganics Volatiles

Semi-
volatiles

UPR-200-W-141 S S S S S S S

UPR-200-W-142 S S S S S S S

UPR-200-W-143 S S S S S S S

UPR-200-W-144 S S S S S S S

UPR-200-W-145 S S S S S S S

UPR-200-W-146 S S S S S S S

K - Contaminant known to be present.
S - Contaminant suspected to be present.
-- - Dashes indicate data is not available. g

b^7 ^

g
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OTHER INORGANICS
Ammonium ion
Boron
Fluoride
Nitrate/Nitrite
Uranium

VOLATILE ORGANICS
Acetone
Chloroform
MIBK
Xylene

SEMIVOLATILE ORGANICS
Hydrazine

DOEIRIr91-60
Draft B

Table 420. Contaminants of Potential Concern for the S Plant Aggregate Area.

,'a t

RADIONUCLIDES
Gross alpha
Gross beta

TRANSURANICS
Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-245
Neptunium-237
Neptunium-239
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM
Uranium-233
Uranium-234
Uranium-235
Uranium-236
Uranium-238

FISSION PRODUCTS
Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Barium-137m
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cesium-134
Cesium-135
Cesium-137
Cobalt-60
Europium-152
Europium-154
Euipium-155
Francium-221
Iodine-129

Krypton-85
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Niobium-93m
Polonium-214
Polonium-215
Polonium-218
Promethium-147
Pratactinium-231
Protactinium-234m
Radium-225
Radium-226
Radium-228
Ruthenium-106
Samarium-151
Selenium-79
Strontium=90
Technetium-99
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Tritium
Yttrium-90
Zirconium-93

HEAVY METALS
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Silver
Titanium
Vanadium
Zinc

WHC(SPLANT)/9-12-92/03152T.1
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Table 421. Soil-Water Distribution Coefficient Kd for Radionuclides' and Inorganics of
Concern at S Plant Aggregate Area Waste Management Units. 	 Page 1 of 2

Element
or

Chemical

Recommended 1^,
for Hanford Site

(Same and Wood 1990)
in m1Jg

Conservative
Default K.w

(Serve and Wood 1990)
in mllg

MEPAS Default
Ka

pH 6-9°
(Strange and

Peterson 1989)
in mug Mobility Class

Actinium - - 228 low

Americium
2

100-1000

(<I 0 pH I-3)
100 82 low

Antimony -	 — — 2 high

Barium — 50 530 moderate

Bismuth - 20 - moderate

Boron - - 0.19 high

Cadmium — 15 14.9 moderate

Carbon (4C) — — 0 high

Cesium 200-1,000

I - 200 (acidic waste)
50 51 low

Chromium - 0 16.8 moderate

Cobalt 500-2000 10 1.9 low

Copper - 15 41.9 moderate

Curium 100- >2,000 100 82. low

Cyanide - - - unknown

Europium — — 228 low

Fluoride — — 0 high

Francium - - - unknown

Iodine <1 0 0 high

Iron — 20 15 moderate

Krypton - - - unknown

Lead — 30 234 moderate

Manganese — 20 16.5 moderate

Neptunium < 1-5 3 3 high

Nickel — 15 12.2 moderate

Niobium — — 50 moderate

Nitrate/nitric
acid

— — 0 high

0	 WHC(SPLANT)\9-12-92\03152T
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Table 4-21. Soil-Water Distribution Coefficient K. for Radionuclidee and Inorganics of
Concern at S Plant Aggregate Area Waste Management Units. 	 Page 2 of 2

Element
or

Chemical

Recommended Kt
for Hanford Site

(Setae and Wood 1990)
in mUg

conservative
Default R.a'

(Setae and Wood 1990)
in mlig

MEPAS Default

pH 6-90'
(Suenge and

Peterson 1989)
in mLg Mobility Class

Plutonium 100-1,000
<1at PH l-3

100 10 low

Polonium — — 5.9 high

Promethium _ _ _ unknown

Protactinium — — 0 high

Radium — 20 24.3 moderate

Ruthenium 20-700
(<2 at > I M nitrate)

— 274 moderate

Samarium — — 228 low

Selenium — 0 5.91 moderate

Silver - 20 0.4 moderate

Strontium 5-100
3 - 5 (acidic conditions)
200 - 500 (w/phosphate

or oxalate)

 10 24.3 moderate

Technetium 0-1 0 3 high

Thallium — — 0 high

Thorium - 50 100 moderate

Titanium - - - unknown

Tritium 0 0 0 high

titanium — 0 0 high

vanadium — — 50 moderate

Yttrium — — 278 low

Zinc — 15 12.7 moderate

Zirconium - 30 5o moderate

a,	 Radionuclides with half-lives of greater than 3 months.
br Average Kns for low salt and organic solutions with neutral pH.
a Default values for pH 6-9 and soil content of [clay + organic matter + metal oxyhydroxides]

< 109 (Strenge and Peterson 1989).

WHC(SPLANI)\9-12-92\03152T

4T-21b



F ._

DOE/RL-91-60
Draft B

Table 4-22. Mobility of Inorganic Species in Soil.

Highly mobile	 <5

Antimony Protactinium

Boron Selenium

Carbon (as "CO) Silver

Fluoride Sodium

Iodine Technetium

Neptunium Thallium

Nitrate Tritium

Uranium

Moderately mobile 5 < Y, < 100

Arsenic Nickel

Barium Niobium

Bismuth Polonium

Cadmium Radium

Cesium Strontium

Chromium Thorium

Copper Vanadium

Iron Zinc

Lead Zirconium

—Manganese

Low mobility	 > 100

Actinium

Americium

Cesium

Cobalt

Curium

Europium

Mercury

Plutonium

Ruthenium

Samarium

Yttrium

WHC(SPLANT) \9-12-92\03152T
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Table 4-23. Physical/Chemical Properties of Org anic Contaminants of Concern

for the S Plant Aggregate Area Waste Management Units.

Compound

Molecular
Weight in

g/mole
Water Solubility

in mg/L
Vapor Pressure

in mm Hg

Henry 's Law
Constant in
atm-m3/mo

Soil/Organic
Matter Partition

Coef. K. in
mL/g

Acetone 58.0 miscible 270 2.1 x 10-5 2.2

Carbon tetrachloride 154.0 758 90 2.4 x 10-2 110

Chloroform (trichloromethane) 119 8,200 150 2.9 x 10-3 31

Kerosene" 142.2 32 0.045 2.9 x 10*4 4,500

Methylene chlo ride 84.9 20,000 360 2 x 10-3 8.8

Methyl isobu tyl ketone (MIBK) 100.16 19,000 6 4.2 x 10-5 19

Tributyl phosphate 266.3 280 15 1.9 x 10-2 6,000

1,1,1 Trichloroethane 133.41 1,500 120 1.4 x 10'2 150

C
O

Source: Strenge and Peterson (1989).

'' Kerosene properties are represented by 2-methyl naphthalene.
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in
S Plant Aggregate Area Waste Management Units. Page 1 of 2

Specific
Activity° / Principal

Radionuclide Half-Life in Ci/g Radiation of Concern"
225Ac 10 d 5.8 x 104 a
22'Ac 21.8 yr 7.2 x 10 1 a
MAm 432 yr 3.4 x 101 of

242 Am 16 hr 8.1 x 105 0
252mAm 152 yr 9.7 x 101 a

243Am 7,380 yr 2.0 x 1071 a
137mBa 2.6 min 5.3 x 108 y
21OBi 5.01 d 1.2 x 105
211Bi 2.13 min 4.2 x 108 a,
213Bi 45.6 min 1.9 x 107  a
214Bi 19.9 min 4.4 x 107 S, y

14C 5,730 yr 4.5 x 101 0
'Cm 163.2 d 3.3 x 103 a

7A4Cm 18.1 yr 8.1 x 10 1 a

'Cm 8,500 yr 1.7 x 10- 1 a, y
'Co 5.3 yr 1.1 x 103 y

134Cs 2.06 yr 1.3 x 103 y
135CS 3 x 106 yr 8.8 x 10-4 9
137CS 30 yr 8.7 x 101 y
152 E 13.3 yr 7.7 x 102

0,70

154 E 8.8 yr 2.7 x 102 S, y`'
155Eu 4.96 yr 4.6 x 102 ^, y
221Fr 4.8 min 1.8 x 108 CI, ,y

1291 1.6x10'yr 1.7x10-4 8
`Kr 10.7 yr 2.8 x 106 ^, y

93MM 14.6 yr 2.8 x 102 y`'
237 N 2.14 x 106 yr 7.0 x IW a, y
23'Np 2.35 d 2.3 x 105 9
731Pa 32,800 yr 4.7 x 10-2 a

234mPa 1.2 min 6.7 x 108 R, y
93'Pb 3.25 hr 4.5 x 106
21°Pb 22.3 yr 7.6 x 101 S

211Pb 36.1 min 2.5 x 10' i4
212Pb 10.6 hr 1.4 x 106

WHC(SPLANT)\9-12-92\03152T
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in
S Plant Aggregate Area Waste Management Units. 	 Page 2 of 2

Radionuclide Half-Life

Specific
Activity-'

in Ci/g
Principal

[Radiation of Concern"

214Pb 26.8 min 3.3 x 10' S, y`'
147Pm 2.6 yr 2.0 x 10' J6

214Po 6 x 10'5 sec 8.8 x 1014 a
215Po 7.8 x 10{ sec 2.9 x 10" a
218Po 3.05 min 2.8 x 108 a
238PU 87.7 yr 1.7 x 10' a
239Pu 24,400 yr 6.2 x 10'2 a
?AOPu 6,560 yr 2.3 x 10-1 a
241PU 14.4 yr 1.0 x 102
225Ra 14.8 d 3.9 x 104 16

21'Ra 1,600 yr 9.9 x 10' of

228Ra 6.7 yr 1.2 x 10' S
106Ru 1.0 yr 3.4 x 103
'26mSb 12.4 d 1.3 x 109 S, y

79Se <65,000 yr 7.0 x 10'2 16

IMSm 90 yr 2.6 x 10 1 16

90Sr 28.5 yr 1.4 x 102 S

94re 213,000 yr 1.7 x 102 S
2nn 18.7 d 3.1 x 104 a

229'Th 7,340 yr 2.1 x 10" a

230Th 77,000 yr 2.1 x 102 a
231Th 25.5 hr 5.3 x 105
2 'T1 4.8 min 1.9 x 108 ^, y
MU 159,000 yr 9.7 x 103 a
234U 244,500 yr 6.2 x 10'3 a
235U 7.0 x108 yr 2.2 x 10' a, y

236U 2.342 x 10' yr 3.6 x 100 a, y
239U 4.5 x 109 yr 3.4 x 10' a
90Y 6.41 hr 5.4 x 105 0
'Zr 1.5 x 106 yr 2.6 x 103 S

d Calculated from half-life and atomic weight.
a - alpha decay; S - negative beta decay; y - release of gamma rays.
Daughter radiation.

WHC(SPLAN-I)\9-12-92\03152T
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides
of Concern at the S Plant Aggregate Area. Page 1 of 2

Soil External
Air Drinldng Water ingestion Exposure

Unit Risk" Unit Risk° in Unit Risk' Unit Risk`'
Radionuclide Half-Life in (pCi/m3)" (PCi/L)-t in (PCi/gyt in (pCi/g)'1

275Ac 10d 1.2x10'' 8.7x10° 4.6x10" 9.4x104

=Ac 21.8 yr 4.2x10.2 1.8x10'' 9.5x10'7 1.3x10-7
z45Am 433 yr 2.1 x 10-2 1.6 x 10''	 .' 8.4 x 10'7 1.6 x 10''

=Am 16 hr na na na na

2 Am 152 yr na na as na

=Am 7,380 yr 2.1 x 10.2 1.5 x 10' 8.1 x 107 3.6 x 10''
21OBi 5.01 d 4.1 x 10'' 9.7 x 104 5.1 x 10" 0
21IBi 2.13 min 9.7x104 6.1xIWO 3.2x10'11 2.8x10''
2uBi 45.6 min 1.6 x 10.7 1.2 x 104 6.2 x IWO 8.1 x 10''
214Bi 19.9 min 1.1 x 104 7.2 x 10.9 3.8 x 10' 10 8.0 x 104

14C 5,730 yr 3.2 x 10'9 4.7 x 104 2.5 x 109 0

242Cm 163.2 d na na na na

R41Cm 18.1 yr 1.4 x 10-2 1.0 x 10'' 5.4 x 107 5.9 x 10'7

245Cm 8,500 yr na na na na

QOCo 5.3 yr 8.1x10'' 7.8x10.7 4.1x106 1.3x10"
I34Cs 2.06 yr 1.4 x 10.5 2.1 x 104 1.1 x 107 8.9 x 104
137Cs 30 yr 9.6 x 104 1.4 x 104 7.6 x 104 0	 4

(3.4 x 1041
152Eu 13.3 yr . 6.1 x 10" 1.1 x 10.7 5.7 x 109 6.3 x 104	.'
I'4Eu 8.8 yr 7.2x10'5 1.5x10.7 8.1x109 6.8x10'4
ISSEu 4.96 yr na na na
1n, 1.6 x107 yr 6.1x10'5 9.6x104 5.1x107 1.5x10'5

43i'Nb 14.6 yr na na na na
M7Np 2.14x106yr 1.8x10'2 1.4x10'' 7.3x107 1.8x10''

219Np 2.35d 7.7x10-7 4.8x104 2.5x109 1.1x104

211Pa 32,800 yr 2.0 x 10.2 9.7 x 104 5.1 x 107 2.0 x 105

w'Pb 3.25 hr 3.6 x 104 4.3 x 10'9 2.3 x 10'10 0
210pb 22.3 yr 8.7 x 101 3.4 x 10" 1.8 x 106 1.8 x 104
211Pb 36.1 min 1.5 x 104 9.2 x 10.9 4.9 x 10' 10 2.9 x 10-5
212pb 10.6 hr 2.4 x 10'5 3.7 x 104 1.9 x 10' 9.2 x 1015
214pb 26.8 min 1.5x104 9.2x10.9 4.9x1010 1.5x104
214Po 6x 104 sec 1.4x1013 5.1x1016 2.7x1017 4.7x104
215Po 7.8x104see 2.9x10-12 1.4x1014 7.6x10'16 8.7x104
216Po 3.05 min 3.0 x 10-7 1.4 x 10-9 7.6 x 107 11 0
23BPu 87.7 yr 2.1x10.2 1.4x10'5 7.6x107 5.9x107
zlspu 24,400 yr 2.6 x 10.2 1.6 x 10'5 8.4 x 106 2.6 x 10-7

24°Pu 6,560,yr 2.1 x 10-2 1.6 x 10-5 8.4 x 106 5.9 x 10-7

N1Pu 14.4 yr 1.5 x 104 2.5 x 10-7 1.3 x 106 0
m 4 7 Ft 0 X 14
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides
of Concern at the S Plant Aggregate Area. Page :2 of 2

Soil External
Air Drinking Water Ingestion Exposure

Unit Risk" Unit Rise in Unit RisI& Unit Risk°
Radionuclide Half-Life in (pCile)" (pCi/L)'1 in (pCi/g) 1 in (pCi/g)l

R26Ra 1,600 yr 1.5 x 10'1 6.1 x 104 3.2 x 1017 4.1 x 104

=Ra 5.75 yr 3.4 x 104 5.1 x 104 2.7 x IV 5.6 x 10-0

u0 Ru 1.0 yr 2.3x104 4.9x10.7 2.6x104 0
79Se <65,000 yr na na na na
I11Sm 90 yr na na na as

9DSr 28.5 yr 2.8 x 10'1 1.7 x 104 8.9 x 108 0
9 rc 213,000 yr 4.2 x 104 6.6 x 104 3.5 x 10'9 3.4 x 10'10
2nn 18.72 d 2.5 x 10-1 2.5 x 10.7 1.3 x 104 6.6 x 104

229th 7,340 yr 3.9 x 10.2 2.0 x 104 1.1 x 10.7 5.8 x 10'1
2	 1.11 77,000 yr 1.6 x 10 .2 1.2 x 104 6.5 x 108 5.9 x IV
2117h 25.5 hr 2.5x10'7 2.0x104 1.1xIV 1.1x104

M3U 159,000 yr 1.4 x 10-2 7.2 x 104 3.8 x 10'7 3.2 x 10-7
2 U 244,500 yr 1.4 x 10-2 7.2 x 104 3.8 x 10'7 5.6 x 104
usU 7.0 x 101 yr 1.3 x 10-2 6.6 x 104 3.5 x 10'7 9.7 x 104
MU 4.5x 109 yr 1.2x10.2 6.6x104 3.5x167 4.5x10-7
9Dy 64.1 hr 2.8 x 104 1.6 x 10'7 8.6 x 10 0

' Calculated from half-life and atomic weight.
Excess cancer risk associated with lifetime exposure to 1 pCi/m 1 (10-12 curies) per day in air
(EPA 1991b).

`/ Excess cancer risk associated with lifetime exposure to 1 pCi (10 12 curies) per day in
drinking water (EPA 1991b).
Excess cancer risk associated with lifetime exposure to 1 pCi/g (10' 2 curies/g) per day in
soil (EPA 1991b).

d Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of
gamma-emitting radionuclides (EPA 1991b).
External radiation risk from 137v Ba, a short-lived decay product of 177Cs.

na No information available.
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Table 4-26. Potential Chronic Human Health Effects of Chemicals
1Jetectect or 1lllsposea or at J Plant Agg regate Area. Page 1 of 2

Tumor Site
Inhalation Route;

Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects

Chemical Group] Inhalation Route; Oral Route Reference

INORGANIC
CHEMICALS

Aluminum

Ammonium ion decreased pulmonary function; EPA 1991a
degrades odor, taste of water

Barium fetotoxicity; EPA 1991b
increased blood pressure

Boron NA; testicular lesions EPA 1991a

Cadmium respiratory tract cancer; renal damage EPA 1991b
[Bl]; NA

Calcium

Chloride

Chromium lung [A] - Cr(VI) nasal mucosa atrophy; EPA 1991a
only; NA hepatotoxicity

Copper NA; gastrointestinal irritation EPA 4991b

Fluoride NA; dental flurosis at high levels EPA 1991a

Iron

Lead [B2]b; [B2] central nervous system (CNS) EPA 1991a
effect0';

CNS effects

Magnesium

Mercury

Nickel

Nitrate/Nitrite

Phosphate

Potassium

Silica

Silver

neurotoxicity; kidney effects	 EPA 1991b

respiratory tract [A];	 cancer; reduced weight	 EPA 1991b
NA

NA; methemoglobinemia in 	 EPA 1991a
infants`

0	 WHC(SPLANT)/9-12-92/03152T.1
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Table 4-26. Potential Chronic Human Health Effects of Chemicals
uetectea or visposea or at ream aggregate urea. 	 rage z or z

Tumor Site
Inhalation Route;

Oral Route	 Non-carcinogenic
[Weight of Evidence	 Chronic Health Effects

Chemical	 Group'j]	 Inhalation Route; Oral Route 	 Reference

Sodium

Sulfate

Uranium (soluble NA; body weight loss, EPA 1991a
salts) nephrotoxicity

Zinc NA; anemia EPA 1991b

ORGANIC
CHEMICALS

Acetone NA; kidney and liver effects EPA 1991a

Carbon tetrachloride liver [B2] NA; liver lesions EPA 1991a

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b

Methylene chloride lung, liver [132]; NA; liver toxicity EPA 1991a
liver [B2]

Methyl isobutyl ketone

	

	 liver and kidney effects;	 EPA 1991b
liver and kidney effects

Toluene

	

	 CNS effects, eye irritation;	 EPA 1991a
change in liver and kidney weights

Tributyl phosphate	 respiratory irritant; kidney damage 	 NIOSH 1987

Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of
,t	 carcinogenicity in humans); B - Probable human carcinogen (BI - Limited evidence of

carcinogenicity in humans; B2 - Sufficient evidence of carcinogenicity in animals with
inadequate or lack of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to
human carcinogenicity (inadequate or no evidence).

bl Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no
toxicity criteria are available for lead at the present time.
Toxic effect is considered to occur from exposure to nitrite; nitrate can be converted to nitrite
in the body by intestinal bacteria.

NA = Information not available.

9	 WHC(SPLANT)/9-12-92/03152T.1
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5.0 WASTE AMNAGEMENT UNIT
y yn	 *^ y ^ (̂yyy

^vt;^'v'awS`F'Y.,rwwG.F^k:- ,w ^nk;F;,"`''?tl.

This preliminary qualitative evaluation of potential human health 2 0'.' tuaxbzuEfeN
concerns is intended to provide input to the S Plant Aggregate Area waste management unit
recommendation process (Section 9.0). This process requi res consideration of immediate dill
latlk tertt?eimpacts to human health and the environment. As di'smi'ssed x1t>Sectlt^tt 4>

The approach that has been taken to identify potent:
waste management units and unplanned releases is as

follows:

Contaminants of potential concern are identified for each exposure pathway that is
likely to occur within the S Plant Aggregate Area. Selection of contaminants was
discussed in Section 4.2. Contaminants of potential concern were selected from
the list of candidate contaminants of potential concern presented in Table 4-17-18.
This table includes contaminants that are likely to be present in the environment
based on occurrence in the liquid process wastes that were discharged to soils,
and also contaminants that have been detected in environmental samples within
the aggregate area but have not been identified as components of S Pl ant
Aggregate Area waste streams.

Exposure pathways potentia
ll

y applicable to individual waste management units
are identified based on the presence of the above contaminants of potential
concern in wastes in the waste management units, consideration of known or
suspected releases from those waste management units, and the physical and
institutional controls affectingsite cst mhaelt^t^l f̀^silt`access and use over the

•...:e5.:..Y.,.ww:c: z.>.u..g>.

period of interest. The relationships between waste management units and
exposure pathways are summarized in the conceptual model (Section 4.2).

Estimates of relative hazard derived for the S Plant ai^ggregate a' , rea waste
management units are identified using the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Hazard Ranking System
(HRS), modified Hazard Ranking system (mHRS), surface radiation su rvey data,
and by Westinghouse Hanford Environmental Protection Group scoring. Other
indicators of relative hazard, such as rate of release of contaminants, irreversible

W HC/SPLANT/9-1 6-92/03 153 A
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results of continuing residence of contamin ants, etc., were not used because they

genera
ll

y require unit-specific data which are not available for most units.

The human health concerns and various hazard ranking scores listed above are used to
establish whether or not a site-eCri t-is considered a "high" p riority. In the data evaluation

'Ugh"process prese^l#ed^rA S,ecC^t?^ ^ ,Q, high priority sites are evaluated for the potential
implementation of an interim remedial action `). "Low" priority sites are evaluated to
determine what type of additional investigation is necessary to establish a final remedy.
Further detail is presented in Section 9.0.

The data used for this humfta-health-evaluation are presented in the ear lier sections of
this report . The types of data that have been assessed include site-fin histo ries and physical
descriptions (Section 2.0), desc riptions of the physical environment of the study area
(Section 3.0), and a summary of the available chemical and radiological data for each waste
management unit (Section 4.0).

The quality and sufficiency of these data are assessed in Section 8.0. This information
is also used to identify po'nM applicable or relevant and approp riate requirements
(Al2A1sj (Section 6.0).

5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING

The range of potential human health atici°ezxtoiXillBil1 exposure pathways at the
S Plant Aggregate Area was summarized in Section 4.2. 	 ',pnaL (^t^,s{tlMe^^f ^Tpxi^
transpoxttrG E cantaaxttitattts t)tA1#g1t the exlvtrohittntS a^str dzcssed;h bzoEa are 3nctued

A c	 tx z'	 x c '6 kc	 c „' g	
3 .

F.3 S„	 `3` 3 '	 As R.',s. N.rR	 n s R	
c+,	 .s	

F£G	
y=..7	 F

as=ecepCCix 11i the conceptltl to©	 E 4Yer> t11^^ g sessaxettgal^atet^ttnagzel txs
a,5s4clhte 39ith 13a,5t^, oxp6sur^ fo' S P1aYtt A^ 	#e AFeaEco>1ta>ttitlatlt^ is curte^,t)^

F	 s	 $°	 R	 p s z^ E 5 R	 c	 R=	 :	 _:	 s	 $	 .,,£r	 ,£$ r s	 K x

cnnstxaa ng€1 1^y the hack ¢^ dad '^? ^p £^ rani Ag^^#e ,^xea F^ta^R ^ rits^uss^ ui3	 $	 Y' Ti£ =W	 5\	 }S'	 (	 S E^	 .i	 R' S ) i.Ni
Section^fl ^ 3 As a stsu^1£ tie i^sk,liased scaeerung ` £waste plana^emetlt umtpnoritx^s

4	 ;LY,' any'	 S E	 RLS\	 N ^tR	 £R	 £!	 ?	 £	 ,.E 3 f £ Pa	 GES R

sUs^usse^,^xg this sewn is b^ neees^i^^., ^zte^ #o poteiha^,hutna^ ^eat¢^ta;^tst^s

The U.S. Environmental Protection Agency (EPA 1989b) considers a human exposure
pathway to consist of four elements: (1) a source and mechanism for contaminant release,
(2) a retention or transport medium (or media), (3) a point of potential hum an contact, and
(4) an exposure route (e.g., ingestion) at the contact point. The probability of tie existence
of a particular pathway is dependent upon the physical and institutional controls affecting site
waste:inanag+tiie It ^161̀'access and use. In the absence of site-";access controls and other
land use restrictions, the identified potential exposure pathways could all occur. For
example, it could be hypothesized that an individual ;cocid establish a residence within the

esz
boundaries of the S Plant Aggregate Area, disrupt the soil surface and contact bu ried
contamination, and dri

ll
 a well and withdraw contaminated groundwater for drinking water

WHC/SPLANT/9-16-92/03153 A

5-2



DOE/RL-91-60
Draft B

	

1	 and crop irrigation. However, within the -5-five- to 40-fezt-year period of interest associated

	

k•,	 rso-,
	2	 with identification and prioritization of remedial actions within the S Plant Aggregate Area,

	

3	 unrestricted access and uncontrolled disruption of buried contaminants have a neg ligible

	

4	 probability of occurrence.

5

	

6	 Fer- the pufpese ef identifying health Mzards asseeiated with 8 Plant AggFegate Are

	

7	 waste management units, and prier-itizing remediatien aefiens fer- these urtits, an eeeapatien

	8	 was detefmined te be the faest apprepriate. Thb'ctrt►c^ptual txlode

	

9	 ptesented.£u ectlon 4Y vkas .̀1tia£aldentz£ an a+ptprltezalnewor^c fort sereeemn

	

10	 ^yast maageltltt ttxfus atul estabhit tart remeelYhtrort pxloiltle; L	 ox tez taal heallk

	

11	 lkFtdl tY	

aaa . a as	 g	 y	 a

^^sed orb ^^e i~r^e~y^o^t^ ^^^ ^xtc^al'g ^t'est fob ^ast^, t ^^o . ZMQI ;  10

	

12	 tlfe presence of site ae^^s6ritYx1 duruig°thatzzeKt g agCZgtitc^tuizamewark gcvas deveope4i

	

13	 ecoznpassing tltexange oxeeaseelaatusms #, afetecl rtxetft^ and e pst?re mules
14

with
as elal l bath an pn tta c> a 1patianal recd lto1 7ir ^ S P^ Aggregate ^Stcaalsr u entlyyart

v	 ,ta	 r $ k	 3 y^,.,..<R.SFF:R. A.9.... 	 ,.aY,. R.>T. .F..L„-.A ..m	 ,-	 ....L	 VL	 a L c.	 . ,	 w.'

	15	 i tiustal: az	 While work activities are assumed to include occasional contact 	 surface

	

16	 soil's, it is assumed that no contact with bu ried contaminants wi
ll 

take place without proper

	

17	 protective measures.
18

	19	 Workers may be exposed via the fo
ll

owing routes at the S Plant Aggregate Area:
20

	21	 0	 Ingestion of surface soils
"22

	23	 •	 Inhalation of volatilized contaminants and resuspended particles
24

	

e 25	 •	 Direct dermal contact with surface soils
26

	27	 a	 Direct exposure to radiation from surface soils and airborne resuspended

	

28	 particles;
rr 29

	

30	 Since evaluation of migration in the saturated zone is not within the scope of a source

31agregate:area nitrdg6tY1'tttstr£d ^AAMS), ingestion of or contact with groundwater mere

	

32	 5vaKnot evaluated as exposure pathways. However, since migration of waste constituents

	

33	 within the saturated zone w il l be addressed in the 200 West Groundwater	 Aggregate
34t i ,ORINAnagetnenf% fn¢y°12eport (	 , contaminants likely to migrate to the water table

	

35	 and waste management units that have a high potential to impact groundwater wi ll be

	

36	 identified.
37

38

39 5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS
40

	41	 The routes by which a Hanford Site worker could potentia lly be exposed to

	

42	 contamination at the waste management units include ingestion, inhalation, direct contact

W HC/SPLANT/9-16-9Z/03153A
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with soils, and direct exposure to radiation. To evaluate the potential for exposure at
individual waste management units it is necessary to have data available for surface soils,
air, and radiation levels. Although samples have been co llected from each of these media,
only the surface radiation survey data (contamination levels and dose rate) are specific to
individual waste management units. Therefore, only pathways associated with the surface
radiological contamination and external dose rates can be evaluated with confidence at this
time. Potential exposures by other pathways were evaluated based on available knowledge
regarding contaminants disposed to the waste management units and the integrity of
engineered barriers.

5.2.1 External Exposure

External dose rate surveys, which are performed on a waste management unit basis,
were used as the measure of a unit's potential for impacting hum an health through direct
external radiation exposure. The contaminants of potential concern for this pathway are the
radionuclides that emit moderate to high energy penetrating gamma radiation. The measured
dose rates at S Plant Aggregate Area waste management units are presented in Table 5-1
from the available su rvey data.

For 4Q... of the X153 S Plant Aggregate Area waste management units, no radiation
survey data are available. For the remaining 37^ units that do have radiation su rvey data
of some type, 21 were reported as having no contamination detected.

Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 49$81x192) was used
as the basis for setting one of the c riteria used to identify waste management units that can be
considered high priority sites. The manual indicates that waste management units with
radition levels of 2 mrem/h be posted with "Radiation Area" signs and undergo access
controls for the purpose of personnel protection. With the same objective in mind, the level
of 2 mrem/h is recommended as one of the c riteria for distinguishing high p riority from
loweF Mes.	 The 216 8 8 T-re ..Q. 216 i6 8 72 Gent fe

priority

High levels of radiation were reportedly associated with some of the unplanned releases
that are listed in Table 5-1. However, many of these releases occurred in the early years of
the Hanford Site and more recent survey data are not available. Some of the releases were
reportedly remediated by removing contaminated soil for disposal in burial grounds, paving
or covering the area with soil, or flushing the soil with water. The effectiveness of the
various remediation measures is not known, and confirmato ry survey measurements are not

W HC/S PLANT/9-16-92/03153 A
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available. Thus, with the exception of unplanned releases located within engineered waste

units, which are routinely su rveyed, information on the current radiological status of
remediated unplanned releases is deficient and is identified as a data gap in Section 8.0.

5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust

Radionuc lides and nonradioactive contaminants of concern for the soil ingestion and
fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils,
and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little
information is available to evaluate the levels of specific radionuc lides or nonradioactive
e.,efnaeR,3-,;,0^#, mamts*in surface soils. Surface radiological contamination su rveys were
performed at many of the waste management units and provide measures of unit specific
gross contamination levels. Available gross activity- ttn h na latfsurvey data for the S
Plant Aggregate Area waste management units are provided in Table 5-1.

The Westinghouse Hanford Environmental Protection Group po licies state that the
presence of any smearable alpha constitutes a potential threat to human health and qualifies a
waste management unit for a high remediation p riority (Huckfeldt 199111). Waste
management units that exhibit elevated alpha readings in radiological surveys can be
presumed to have surface contamination, since alpha radiation c annot penetrate so

li
ds.

Westinghouse Hanford manual m'! G- i ; _^ }trxr014,00rt?Prp^ech 
.

ari:..^:C(WHC 1988b hl )
n`Yw 6u 2.4s^:_%; 3:R<4R4.4R4 	 .t 4f..:.::

was also used to set criteria for identifying waste management units that can be considered
high remediation priority sites. The manual indicates that waste management units with a
level of 100 ct/min {1,000 ilsflri^above background beta/gamma, and/or 20 e-zs/min
alpha, be posted with "Surface Contamination Area" signs and undergo access controls for

the purpose of personnel protection. With the same objective in mind, the levels of 100
d/min above background beta/gamma and 20 Ells/min alpha are recommended as two of the
criteria for identifying high p riority waste management units. For those betalgamma survey
readings that are in units of dis/min, a conversion was made to ,6Wmin assuming a survey
detector efficiency of 10

It should be noted that these radiation readings may indicate transient conditions (e.g.,
presence of contaminated vegetation) and that routine stabilization of surface contamination is
carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action

pprogram.

Units subject to co llapse of containment structures pose a potential threat of exposu re

through release of contaminants to the surface. Three;,§)"sous of the older cribs are open
wooden structures that could fail^hieally, which could force contaminants from the
buried cribs to the surface aicl expose: onsiteielsonn 	 C-xbs tte4 j	 j and1:,2;

W HC/SPLANT/9-16-92/03153A
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216-S-5, 216-S-7, a11 13 and 216-S-20xt all have a potential for co
ll

apse and are
believed to contain dispersable contamin ants that would exceed reporting requirements if
released.

5.2.3 Inhalation of Volatiles

8	 As summarized in Section 4.1, the distribution of volatile organics in soils is not we
ll

-
9	 defined in the S Plant Aggregate Area. Although several semivolatile compounds, such as
10	 bromonaphthalene and ethylene diamine tetracetate have been disposed in the c ribs, no
11	 information is available on whether these compounds are sti

ll
 mailable'in the near

12	 surface soil column for transpo rt to the soil surface.
13

1^b	 The primary volatile radionuclide of conce rn is tritium. Exposure to tritium (as
15	 tritiated water vapor) and the potential for t ritium release via radiolytic production of
16' hydrogen from aqueous radioactive wastes is of conce rn . The mode of disposal of this
17 • material cannot be determined from available information.
18

19

20- 5.2.4 Migration to Groundwater
21

22	 Risks that could potentially occur due to migration of contaminants in groundwater to
23- existing or potential receptors wi ll be addressed in the 200 West Groundwater Aggregate
24,	 AAMSW and will not therefore. be discussed in the S Plant
25	 AAMS$41epem However, the potential for individual units to impact groundwater has been
26	 discussed in Section 4.1.

277,
28'

29>

30	 24 m(90 €) west-ef-the southwest eerner of the 241 SX Tank Farm. e..pre),:.nately

31	 .

32'There is thus a sigrdfieant fiwE ef water thretigh the Yadese zone beneath the site. if We
33

34 diseharges are r-emebilizing eentminafien adsorbed onto the sufffiee of soil partieles. if this-

35	
is 

the ease, then the septie systern eetild be flashing eentaminated water inte the aquifer- that

36	 is mefe than 100 times the Fepeftable quantity and quality standards.

37

38

39 5.3 ADDITIONAL SCREENING CRITERIA
40

41	 In addition to determining human health concerns for a worker at each of the waste
42	 management units, previously developed site ranking criteria were investigated for the

W HC/SPLANT/9-16-92/03153 A

0

9

0
5-6



1
2

tom.

4
5
6

8
9
10

11

12

13

14

15

16

17

18

19

20c° 
21

22
23
24
25
26
27

^.r 28
r^ 29

30
31
32
33
34
35
36
37
38
39
40
41
42

9

DOE/RL-91-60
Draft B

purpose of setting priorities for waste management units and unplanned releases. These
criteria are the CERCLA IM scores 40 ^^o;-assigned during preliminary
assessment/site inspection (PA/SI) activities performed for the Hanford Site (DOE% 	 1988),
and the rankings assigned by the Westinghouse Hanford Environmental Protection Group to
prioritize sites needing remedial actions for radiological control (Huckfeldt 19910.

Both of these ranking systems take into account some measure of hazard and
environmental mobility and are thus appropriate to consider for waste unit prioritization.
The HRS _qi evaluates units based on their relative risk, taking into account the

and ConCdntAatt©t[at the faci
li

ty, the potential for contamination of the environment, the
potential risk of fire and explosion, and the potential for injury-fxpasure;associated with
humans or animals that come into contact with the waste management unit inventory . The
HRS iq thus,; appropriate to consider for screening waste management units.

The PA/SI screening was performed using the EPA's HRS and t1 mHRS. The HRS
(40 GFR300) is a site ranking methodology that was designed to determine whether sites
should be placed on the CERCLA National Priority List (NPL) based on chemical
contamination history . The EPA has estab lished the criteria for placement on the NPL to be
a score of 28.5 or greater.	 1h fife PPAISx llave }seen; xevr e 1
December 14y Vn. The 3RD s̀cores are irk y u d avatlaCite mdtcatozs df z Tatxy ztsle

therefore theevrstal^ wtl( not zm^arx the evaluatl^sn „piss The mHR5 is a ranking
system developed by the Pacific Northwest Laboratory (PNL) for the Il Sepatt¢tient p
1"snerg(DOE) that uses the basic methodology of the 4d (pi^I3eoemfrer, 190) HRS;
however, it more accurately predicts the impacts from radionuclides. The mHRS takes into
account concentration, half-life, and other chemical-specific parameters that are not
considered by the 'W HRS. The mHRS has not been accepted by EPA as a ranking system.

Many of the S Plant Aggregate Area waste management units were ranked in the
pfefifninar-y assessment/site 	 AtS)£using both the HRS and mHRS. For those
waste management units that were not ranked in the
M, unit type and discharge history were evaluated in comparison with ranked units for
the purpose of setting p riorities. If a waste management unit that has been ranked exhibits
similar characteristics (e.g., construction, waste type, and volume), the value for the ranked
unit was applied to the unit without an HRS or mHRS score. If no ranked waste
management units exhibit similar characteristics, then the unit was not ranked; however, a
high or low score was determined qua litatively through evaluation of unit configuration and
contamination history .

Table 5-1 lists the HRS and mHRS rankings, as we ll as scores that were assigned for
unranked waste management units, based on their similarity to ranked units in terms of type,
construction, and quantity of waste disposed. If no similar waste m anagement units were

W HC/SPLANT/9-16-92/03153 A
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0
1	 available for comparison, the units were not ranked but were assigned a qua litative indicator
2	 of migration potential. Tatlie, ,;81 I1st t6 uts';sepredsxy,titestlghQile

4 asstgtxrtlegt 2	 ,,"tglk" lxor	 ttt tilktuti	 'Amite r3£	 ^Vsdktosel^ ttsresen('e
5

......
agprtixu Late mxd otilt of h	 ec»r^ng4pnge

6
7 For the HRS ranking, 10 units of the	 5 S Plant Aggregate Area waste management
8 units were given a score of 28.5 or greater. For the mHRS ranking, 9 units were given
9 a score of 28.5 or greater (a

ll 
of which had HRS scores greater than 28.5). i?levealve

10
Fvv,4:.:.<v.

units received a qualitative "high" score and 3" units received a qualitative "low" .
:

score.
11 Each of the units that received a qualitative "high" HRS and mHRS score(2vv cribs,y
12 ditches, 2__Wponds, alttl°an unplanned releaseli ,
13 basin) was given such a rating based on their discharge histo ry of large quantities of
14 hazardous materials that potentially could have been transpo rted to the groundwater. The
15 units that received qua litative "low" scores (t116 tseptic tankg, the plus pond, the bt1.
16 trench, 2 lwEi'burial grounds-s es dour 	 7a4 p> tractu	 z x x? §r^etent 0,ii°banns, and 39
17° eleven unplanned releases) were given that ranking because there is no known history of
18 liquid hazardous mate rial disposal that could affect groundwater beneath the S Plant
19 Aggregate Area. Three' () a sites did not receive a ranking, although investigated in the
20- preliminary assessment/site inspection because of insufficient data. 	 These were denoted as
21 _ "ENS" according to the terminology used in ?9F1tT ^ Nlay the preliminary assessment/site
22 inspection l4 7Y1dtGattts AWE sGt?twe47eUS	 of i#E1GietCd1Y.
23'
24„

25 5.4 SUMMARY OF SCREENING RESULTS
26=

27,., The screening process was used to sort sites-tu'as either high priority or low
28 - priority. Table 5-1 lists the S Plant Aggregate Area waste management units that exceeded
29-, one or more of the screening c riteria identified in the preceding sections. In total, 327;:

0,

30 units were identified as high priority.
31

32 Radiation survey results (dose rate and/or contamination) were ava ilable for 4fJ of
f

33
.4.:..

the 76- 3, waste management u nits Atid,urt 71^z 6, & ` A	 Twenty-one were reported as
34 having no detectable results	 7 11^e1 aQhe remaining 41;.1 units had survey results that
35 exceeded one or more of the criteria (2 mrem/h, 100 cj/min beta/gamma, and 20 a-ffi/min
36 alpha).
37
38 For the HRS scores, 10 waste m anagement units were given scores of 28.5 or greater.
39 For the mHRS, 9 units received a score of 28.5 or greater. £levee<rea:units received
40

(t.nN.^wWm,v..0

qualitative "high" scores.	 Some ef the siteu TtS were designated as high priority for 2 org P	 Y
41 more of the criteria, hence only 34-27 total sites -tiyttste ^nanaeinnt u ►uitd ;unglam^ed
42

,,...
releases are designated high p riority.	 Two of the 7$

r
-sites waist 'IYtatlagezu n ^tnits,were

W HC/SPLANT/9-16-92/03153A
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1	 assigned Westinghouse Hanford Environmental Protection Group scores of 7 or greater.
2	 Scoring values of 9 and 10 were assigned to 216-S-1 and 216-5-2 Cribs, and 216-S-7 Crib,
3	 respectively.

0%

0

0
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. 	 Page 1 of 4

1HRS mHRS	 Radiation 7meys ental High

7Crib

agement	 Rating Rating ct/min	 dis/m 	 Score Priority

ame	 WMU Type
Cribs and Drains

	

Cribs	 55.36	 57.73	 3,500°	 NA
Yes

	

Crib	
47.81	 30.75	 NC

	NAYes

Crib 	 47.81	 42.14	 NC
NAYes

Crib 	 57.88	 59.63	 NC	 NA 	 Yes

Crib	 50.33	 39.23	 NC
NYes

	

Crib	 1.45	 1.45	 NC	 NA

	

NA	 —	 No

	

216+5-20	 Crib 	 50.33	 43.70	 NC	 NA

	

NC	 —	 Yes

	

216S-22	 Crib 	 1.03	 0.82	 NC NA	 NC	 —	 No

	

216-S-23	 Crib 	 1.03	 1.14	 NC NA	 NC	 —	 No

	NC 	 NA	 NC	 —	 Yes

	

216-S-25	 Crib 	 High^`	 High'

	H^a 	 Higtt'	 NC	 NA	 NC	 —	 Yes

	

2165-26	 Crib	 Yes
2165-3 French Drain	 47.81	 49.97	 NC	 NA	 NA

Ponds; Bitches, and Trenches
NA	 Yes

216S-SOP	 Pond	 High'	 High'	 NC	 NC

	

216S-11	 Pond	 45.30	 17.70	 NC NA	 NC	 —	 Yes

	

216S-15	 Pond	 1.03	 0.71	 2,000°	 NA

	

NA	 —	 Yes

2165-16P	 Pond	 High' 	 High'

	

NA	 NA	 NA	 —	 Yes

216S-17	 Pond	 47.81	 42.14	 1,000 NA	 NA	 —	 Yes

	

Loth	 Lovf	 NC NA	 NC	 —	 No

216S-19	 Pond	 NC	 _	 Yes

2165-1OD

	

Ditch	 High'	 High'	 NC	 NA	
Yes

216S-16D	 Ditch

	

47.81	 42.14	 NC	 NA	 NC

WHC(SPLANI)/9-12-92/03153T
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area,	 Page 2 of 4

Pi

cr

Waste Management HRS mHRS Radia
ti

on Surveys Environmental High
Unit Name WMU Type Rating Rating ct/min dis/min mrem/h Protection Score Priority

216-U-9 Ditch High' Higher	 NA NA NA —	 Yes

216-S-8 Trench 2.07 2.29	 NA NA NA —	 No

216S-12 Trench 1.03 0.82	 NC NC NC —	 No

216S-14 Trench 1.03 0.71	 NC NC NA —	 No

216S-18 Trench Lowe Lowe	 NC NA NC —	 No

-	 .. ...	 - Septic Tanks and Associated Drain Fields.

2607-W6 Septic Tank & Tile Field Lowe, Lowe	 NA NA NA —	 No

2607-WZ Septic Tanks (2) & Drain Field Lowe, Lowe, 	NA NA NA —	 No

— Sanitary Crib Lowe, Lowe,	 NA NA NA —	 No

r̀ransf rFacdities, Diversion Boxes, and Ppelines

216.5-172 Control Structure Lowe, Lowe,	 NA NA NA —	 No

2904-S-160 Control Structure Lowe, Lowe,	 5,000 NA NA —	 Yes

2904-S-170 Control Structure Low`! Lowe,	 <200 NA NA —	 Yes

2904-S-171 Control Structure Lowe, Lowe,	 <100 NA NA —	 No

Basiaa

207S Retention Basin Lowe, Lowe,	 6,000 NA NA —	 Yes

207-SL Retention Basin Lowe, Lowe,	 NC NA NA —	 No

Burial Sites

218-W-7 Burial Ground Lowe, Lowe,	 NA NA NA —	 No

218-W-9 Burial Ground Lowe, Lowe,	 2,500' NA NA —	 Yes

d

Cd ^

g
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Table 5-1. Hazard Yamang scores tor the a Plant Aggregate Area. rage s or 4

Waste Management HRS mHRS Radiation Surveys Environmental High

Unit Name WMU Type Rating Rating et/min dis/min mrem/h Protection Score Priority

-'. -	 -
Unplanned Releases

UN-200•W-32 Unplanned Release Low`, Low° 3,000°t NA NA —	 Yes

UN-200-W-34 Unplanned Release Hight High° NA NA NA —	 Yes

UN-200-W-35 Unplanned Release Lowe/ Lowe/ NA NA NA —	 No

UN-200-W-41 Unplanned Release Lowe Lowe/ NA NA NA —	 No

UN-200-W-42 Unplanned Release 0.80 — 5,000 NA NA —	 Yes

UN-200-W-43 Unplanned Release 0.80 — NA NA NA —	 No

UN-200-W-52 Unplanned Release Lowe/ Lowe/ NA NA NA —	 No

UN-200-W-56 Unplanned Release 1.00 — NA NA NA —	 No

UN-200•W-61 Unplanned Release 1.00 — NA NA NA —	 No

UN-200-W-69 Unplanned Release Lowe/ Lowe/ NA NA NA —	 No

UN-200-W-83 Unplanned Release ENS — NA NA NA —	 No

UN-200-W-108 Unplanned Release Lowe/ Lowe/ NC NC NC —	 No

UN-200-W-109 Unplanned Release Lowe/ Lowe/ 6,000 NA NA —	 Yes

UN-200-W-116 Unplanned Release Lowe/ Lowe/ NA NA NA —	 No

U

GJ ^

O
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ladle 3-1. rlazara xal"9 scores ror the s rlant Aggregate Area. Page 4 of 4

Waste Management HRS mHRS Radiation Surveys Environmental
I

High
Unit Name WMU Type Rating Rating ct/min dis/min mrem/h Protection Score Priority

UN-200-W-123 Unplanned Release Low"t Lowd NA NA NA —	 No

UN-200-W-127 Unplanned Release Low`t Low`s NA NA NA —	 No

UN-216-W-30 Unplanned Release Low"t Lowu 350 NA NA —	 Yes

NA = No data available.
NC = No contamination detected.
ENS = Classification given in PA/SI when sufficient information was not available for scoring.

d Beta/gamma measurement converted from dis/min to ct/min.
W A high value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "high"

score.
a A low value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "low"

score. b

yOyy
t"
0by

g
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1	 6.0	 POTENTIALLY APPLICABLE OR RELEVANT

	

2	 AND APPROPRIATE REQUIRMIENTS

	

3	 FOR THE S PLANT AGGREGATE AREA
4
5

	

6	 6.1 INTRODUCTION
7

	8	 The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the

	

9	 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

	

10	 reg Ring- o z qa i% that all applicable or relevant and appropriate requirements (ARARs) be

	

11	 employed during implementation of a hazardous waste site cleanup. "Applicable"

	

12	 requirements are defined by the U.S. Environmental Protection Agency (EPA) in "CERCLA

	

13	 Compliance with Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as:
14

	

" 15	 cleanup standards, standards of control, and other substantive environmental protection

	

16	 requirements, criteria, or limitations promulgated under federal or state law that

	

17	 specifically address a hazardous substance, pollutant, contaminant, remedial action,

	

18	 location, or other circumstance at a CERCLA site.
19

	

20	 A separate set of "relevant and appropriate" requirements that must be evaluated

	

21	 include:
022

	

23	 cleanup standards, standards of control, and other substantive environmental protection

	

` 24	 requirements, criteria, or limitations promulgated under federal or state law that while

	

25	 not "applicable" to a hazardous substance, pollutant, contaminant, remedial action,

	

26	 location, or other circumstance at a CERCLA site, address problems or situations

	

27	 sufficiently similar to those encountered at the CERCLA site that their use is well

	

28	 suited to the particular site.
29

	

30	 "To-be-Considered Materials" (TBCs) are nonpromulgated advisories or guidance

	

31	 issued by federal or state governments that are not legally binding and do not have the status

	

32	 of potential ARARs. However, in many circumstances, TBCs will be considered along with

	

33	 potential ARARs and may be used in determining the necessary level of cleanup for

	

34	 protection of health or the environment.
35

	

36	 The following sections identify potential ARARs to be used in developing and assessing

	

37	 various remedial action alternatives at the S Plant Aggregate Area. Specific requirements

	

38	 pertaining to hazardous and radiological waste management, remediation of contaminated

	

39	 soils, surface water protection, and air quality will be discussed.
40

	

41	 The potential ARARs focus on federal or state statutes, regulations, criteria, and

	

42	 guidelines. The specific types of potential ARARs evaluated include tie 199949 dig:

WHC(SPLANT)/9-15-92/03136A
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Contaminant-specific;

4	 • Location-specific
5
6	 •	 Action-specific.
7
8	 1'tteixtaaContaminant-specific ARARs are usua

ll
y health or risk-based numerical

9	 values or methodologies that, when app lied to site-specific conditions, result in the
10	 estab lishment of numerical contaminant values that are genera

ll
y recognized by the regulatory

11	 agencies as allowable to protect human health and the environment. In the case of the S
12 Plant Aggregate Area, NM contaminant-specific potential-ARARs address chemical
13	 constituents and/or radionuclides. The potential contaminant-specific ARARs that were
14 ,E evaluated for the S Plant Aggregate Area are discussed in Section 6.2.
15

16 4'-	 I+oti ntlal Location-specific ARARs are rest rictions placed on the concentration of
17„ hazardous substances, or the conduct of activities, solely because they occur in specific
18	 locations. The Oote 4 location-specific potential-ARARs that were evaluated for the S
19'' Plant Aggregate Area are discussed in Section 6.3.
20^ ,

21 -	 loteri81"fiction-specific ARARs apply to pa rticular remediation methods and
22' technologies, and are evaluated during the detailed screening and evaluation of remediation
23 ._. alternatives. The potential action-specific ARARs that were evaluated for the S Plant
24	 Aggregate Area are discussed in Section 6.4.
25"

26 =	The TBC requirements are other federal and state c riteria, advisories, and regulatory
T	 guidance that are not promulgated regulations, but are to be considered in evaluating
28° alternatives. Potential TBCs include U.S. Depa rtment of Energy (DOE) Orders that carry
29,E out authority granted under the Atomic Energy Act. A ll DOE Orders are potentia

ll
y

30 applicable to operations at the S Plant Aggregate Area. Specific TBC requirements are
31	 discussed in Section 6.5.
32
33	 Potential contaminant- and location-specific ARARs wi

ll 
be refined during the

34	 aggregaY(raim msnaeinen^t €AAMS process. Potential action-specific ARARs arev..i:5. [....... bak...nrnn

35	 briefly discussed in this section, and will be further evaluated upon final selection of
36	 remedial alternatives. The points at which these getential-ARARs must be achieved and the
37	 timing of the ARARs evaluations are discussed in Sections 6.6 and 6.7, respectively.
38

39

W HC (SPLANT)/9-15-92/03136A
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101 6.2 CONTAMINANT-SPECIFIC REQUnMIENTS
2

A contaminant-specific requirement sets concentration limits in various environmental

media for specific hazardous substances, pollutants, or contaminants. Based on available

information, some of the currently known or suspected contaminants that may be present in

the S Plant Aggregate Area are outlined in Table 4-18. The currently identified potential

federal and state contaminant-specific ARARs are summarized below.

10 6.2.1 Federal Requirements
11
12 Federal contaminant-specific requirements are specified in several statutes, codified in

13 the U.S. Code (USC), and promulgated in the Code of Federal Regulations (CFR), as
14 follows:

,-n 15

16 Clean Water Act;( 	 Federal Water Quality Criteria

17 0 M	 are developed under the authority of the Clean Water Act._^
18 ,3E1to serve as guidelines to the states for determiningN
19 receiving water quality standards. Different FWQC are derived for protection of

20 human health and protection of aquatic life. The human health FWQC are
C- 21 further subdivided according to how people are expected to use the water (e.g.,,

0
22 drinking the water versus consuming fish caught from the water). MSARA

23 121(d)(2) states that remedial actions shall attain FWQC where they are relevant
24 and appropriate, taking into account the designated or potential use of the water,

25 the media affected, the purpose of the criteria, and current information. Many

26 more substances have FWQC than maximum contaminant levels (MCLs) issued
Fr 27 under the Safe Drinking Water Act (	 see discussion below); consequently,

28 EPA and other state agencies rely on these criteria more than MCLs, even though
29 these criteria can only be considered relevant and appropriate and not applicable.

30
31 S eAFWQC would not be considered at ft S Plant Aggregate Area, as no natural
32 surface water bodies exis t in the S Plant Aggregate AT-e . The only existing man-
33 made surface water bodies at S Plant Aggregate Area are waste management
34 units.

35
36 Safe Drinking Water Act!,.,(,	Under the authority of the

37 Safe Drinking Water Act 	 MCLs	 apply when the

38 water may be used for drinking. At-present-11,44-ISM 	 EPA and the State of

39 Washington apply MCLs as the standards for groundwater contaminants at

40 CERCLA sites that could be used as drinking water sources. Groundwater

41' contamination and application of MCLs as potential ARARs are addressed under
42 a separate AAMS specific to groundwater.

WHC(SPLANT)/9-15-92/03136A
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Resource Conservation and Recovery Act l( 	 4b;

to 271 Tlt,s©twee ottsexvatitlt	 )Wf?-RCRA),' addresses the

generation and transportation of hazardous waste, and waste management

activities at facilities that treat, store, or dispose of hazardous wastes. Subtitle C
(Hazardous Waste Management) mandates the creation of a cradle-to-grave

management and permitting system for hazardous wastes. U RCRA defines
hazardous wastes (40 t2 2 as "solid wastes" (even though the waste is often

liquid in physical form) that may cause or significantly contribute to an increase

in mortality or serious illness, or that poses a substantial hazard to human health

or the environment when improperly managed. In Washington State, RCRA is

implemented by EPA and the authorized state agency, the Washington State
Department of Ecology (Ecology).

. 00- ......Or	 ".0wa..I. . ....... ....

MA

'coTwo key M"Off' ntaminant-specific ARARs have been adopted under the

federal hazardous waste regulations: the Toxicity Characteristic Leaching
Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and
the hazardous waste land disposal restriction s for constituent

concentrations promulgated under 40 CFR Part 268.

The TCLP designation limits define when a waste is hazardous, and are used to

determine when more stringent management standards apply than would be

applied to typical solid wastes. Thus, the TCLP M" contaminant-specific

ARARs can be used to determine when RCRA waste management standards may

be required. The TCLP limits are presented in Table 6-1.

WHC(SPLANT)/9-15-92/03136A
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1	 The	 I 	 re numerical limits derived by EPA by
2	 reviewing available technologies for treating hazardous wastes. Until a prohibited
3	 waste can meet the numerical limits, it can be prohibited from land disposal.
4	 Two sets of limits have been promulgated: limits for constituent concentrations
5	 in waste extract, which uses the TCLP test to obtain a leached sample of the
6	 waste; and limits for constituent concentrations in waste which addresses the
7	 total contaminant concentration in the waste. ApP^to` LkR	 kioii is

	

9 action	 cFprlxn to 47 YY	 u tine y . ii^ra area ^pnr^tuaey rnaLt M z£	 rm 	 SS r	 Z	 ?	 r>	 f3 r	 L	 s	 .. z"f

	

10	 Cotlgtes d tt4ri tttt zt2ls lnysxtu consohdaadd; sem, tagons^ cif itn rrnvem rtt of

	

11	 sttu!c^s^tabz^^ to cn,^s^^t^)ylacetpent or €Us^ZCtsaI S 3 e j; ^^sp^sa^

	

12	 numeical' htnifs can lie used to defcsmut if g eeneted clsanupuiastes r be

	

SL	 i	 L	 9.E ^	 SbaLf '^ L G	 U'	 L

13e;pus10 anslext1Z©ut ^ttrtt^^x Yrew^tr carucfe{objet #aeattt
	14	 treamentrdettces prtoT Eo lattc $dzcisal The

	

15	 hmits are presented in Table 6-1 (see Section 6.4.1 for a fu rther discussion on

	fl 16	 Ye applying the land dispesal Festfiefien- limits).
17

	18	 ! ;,6.24-0 Clean Air Act ( L C7St fk?^. The Clean Air Act (42l$ 74}

	

19	 establishes National Primary and Secondary Ambient Air Quality Standards

	

20	 (NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air

	

21	 Po
ll

utants (NESHAP)(40 CFR Part 61), and New Source Performance Standards

	

922	 (NSPS)(40 CFR Part 60).
23

	24	 In general, new and modified stationary sources of air emissions must undergo a

	

P 25	 pre-construction review to determine whether the construction or modification of

	

26	 any source, such as a CERCLA remedial program, will interfere with attainment

	

27	 or maintenance of NAAQS or fail to meet other new source review requirements

	

28	 including NESHAPs and NSPS. However, the process applies only to "major"

	

29	 sources of air emissions (defined as emissions of 250 tons per year). The S Pl ant

	

30	 Aggregate Area would not constitute a major source.
31

	32	 Section 112 of the Clean Air Act directs EPA to establish standards at the level

	

33	 that provides an ample margin of safety to protect the public health from

	

34	 hazardous air pollutants. The NESHAP standards for radionuclides are directly

	

35	 applicable to DOE facilities under Subpart H of Section 112 that estab lishes a 10

	

36	 mrem/year facility-wide standard	 fisgst ftr€

	

37	 Further, if the maximum individual dose added- by a -itew
38 during remediation exceeds MR pereent of the

	

39	 NESW standard (0.1 mrem/yr), a repo rt meeting the substantive requirements

	

40	 of an application for approval of construction must be prepared.
41
42

WHC(SPLANT)/9-15-92/03136A
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1	 6.2.2 State of Washington Requirements
2
3	 Potential state contamin ant-specific requirements are specked in several statutes,
4	 codified in the Revised Code of Washington (RCW) and promulgated in the Washington
5	 Administrative Code (WAC).
6
7	 * '" :moo ' —Model Toxics Control Al t (t^n Oi p5bChatr 146 UVAzG
8	 The Model Toxics Control Act (')•'CA) 3(Ftt }Ib51) ^Eeelegy991^
9	 authorized Ecology to adopt cleanup standards for remedial actions at hazardous
10	 waste sites. These regulations are considered potential ARARs for soil,
11	 groundwater, and surface water cleanup actions. The processes for identifying,
12	 investigating, and cleaning up hazardous waste sites are defined and cleanup
13	 4andafd& Ieve)' are set for groundwater, soil, surface water, and air in Chapter
14	 173-340 WAC.
15

16.	 Under the	 1wLZ A ;regulations, cleanup standards may be
17	 estab lished by one of three methods.

f8

lA	 a.' Method A may be used if a routine cleanup action, as defined in WAC
20	 173-340-200, is being conducted at the site or relatively few hazardous
21	 substances are involved for which cleanup standards have been specified by
22-	 Tables 1, 2, or 3 of WAC 173-340-720 through -745.
23
24	 a	 Under Method B, a risk level of 1V is established and a risk calculation
25,	 based on contaminants present is determined.
26

27 	+ Method C cleanup standards represent concentrations that are protective of
2$	 human health and the environment for specified site uses. Method C
29	 cleanup standards may be estab lished where it can be demonstrated that
3R	 such standards comply with applicable state and federal laws, that a ll

31	 practical methods of treatment are used, that institutional controls are
32	 implemented, and that one of the fo

ll
owing conditions exist: `,^(1) Method A

33	 or B standards are below background concentrations; (2) Method A or
34	 Method B results in a significantly greater threat to human health or the
35	 environment; (3) Method A or Method B standards are below technically
36	 possible concentrations, or (4) the site is de fined as an industrial site for
37	 purposes of soil remediation.
38

39	 Table 1 of Method A addresses groundwater, so it is not considered to be an
40	 ARAR for	 S Plant Aggregate Area (groundwater w

il
l be addressed in the 200

41	 West Groundwater ^lggn of s	 Mgn^ anent i fly, ftft y(AAMSM
42	 repeit). Table 2 of Method A is intended for non-industrial site soil cleanups,

WHC(SPLANT)/9-15-92/03136A
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*I	 and Table 3 of Me'dAis intended for indust rial site soil cleanups. Method A

	

2	 industrial soil cleanup standards for preliminary contaminants of concern are

	

3	 provided as potential ARARs in Table 6-1.

	

5	 In addition to Method A, Method B and Method C cleanup standards may also be

	

6	 considered potential ARARs for the S Plant Aggregate Area. Method B and

	

7	 Method C cleanup standards can be calculated on a case-by-case basis in concert

	8	 with Ecology. Method B and Method C should be used where Method A

	

9	 standards do not exist or cannot be met, or where routine cleanup actions cannot

	

10	 be implemented at a specific waste management unit.
11

„,<c^^^	12	 .;;:::;,: o^—State Hazardous Waste Management Act and Dangerous ante9	 S

	13	 Regulations ( ld...W 17 „303 ^Yt1 }. The State of Washington is a RCRA-

	

14	 authorized state for hazardous waste management, and has developed state-

	

` 15	 specific hazardous waste regulations under the authority of the State Hazardous

	

16	 Waste Management Act. Genera
ll

y, state hazardous waste regulations ME
	17	 '173 31139 para

ll
el the federal regulations. The state de finition of a hazardous

	

18	 waste incorporates the EPA designation of hazardous waste that is based on the

	

P » 19	 compound being specifically listed as hazardous, or on the waste exhibiting the

	

20	 properties of reactivity, ignitabi lity, corrosivity, or toxicity as determined by the

	

c 21	 TCLP.
'2

	23	 In addition, Washington State identifies other waste as hazardous. Three unique

	

24	 criteria are established: toxic dangerous waste; persistent dangerous waste; and

	

25	 carcinogenic dangerous waste. These additional designation c riteria may be

	

26	 imposed by Ecology as potential ARARs, for purposes of determining acceptable

	

27	 cleanup standards and appropriate waste management standards.
a"! 28

	

29	 f - 6.2.2.3 Ambient Air Quality Standards and Emission Limits for

	

30	 Radionuclides (Chapter 173-480 WAC). These Ecology ambient air qua lity

	

31	 standards specify maximum accumulated dose limits to members of the pub lic.
32 Jtter,4xr tlattty $fattcfa^dst^i1{tally alicaUie Elitclusie earboa plotlaictbj

	

33	 Q4f1, uiirczgetldlorscldQ.CS I735 73Eartd'vlattlg ixganlc compnd{WA
343 4^(lj ^€buug these ^ta^tdat^ls mad"be potentat,^s ^i	 staszc^ard^s

	

35	 lessglrtcttve't(aix YICIulidpseslmirts 3p r t"rde 44)€1'y 611adtiP
36mtectaptl,s^theac(tt EtfvaxaltenC
37

	

38	 ^^ ,6 ;24--Monitoring and Enforcement of Air Quality and Emission Standards

	

39	 for Radionuclides (rtxi. zrc yhapfer:°:246-247 tk	 These pefmitd 1g

	

40	 regtritenlents-s:dards by the Washington State Depa rtment of HealthTealf

	

41	 adopt the Ecology standards for maximum accumulated dose limits to members of

	

42	 the public Apply fo fiC3 facillttas as )troviled 1n t °24^i 2k^ (lI(1{2nl

WHC(SPLANT)/9-15-92/03136A
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1• ;` „moo + —Controls for New Sources of Toxic Air Pollutants (Chapter 173-460
2	 WAC). In accordance with regulations recently promulgated by Ecology in
3	 Chapter 173-460 WAC, any new emission source wi

ll
 be subject to Toxic Air

4	 Pollutant emission standards. The regulations establish allowable ambient source
5	 impact levels (ASILs) for hundreds of organic and inorganic compounds.
6	 Ecology's ASILs may constitute potential ARARs for cleanup activities that have
7	 a potential to affect air. 1e° ASILs for preliminary contaminants of concern are
8	 provided in Table 6-1.

10 	 'moo—Water Quality Standards. Washington State has promulgated various
11	 numerical standards related to surface water and groundwater contaminants.
12	 These are included principa lly in the following regulations:
13
14	 }» Public Water Supplies (Chapter 248-54 WAC). This regulation
15	 establishes drinking water standards for public water supplies. The
L6.:	 standards essentially parallel the federal drinking water st andards (40 CFR
17,	 Parts 141 and 143).1 i(
19"	 +? Water Qua lity Standards for Ground I TT- rs ^iur►^lwaters of the State
2g.,	 of Washington qK S!0, Chapter 173-200 WAC). This regulation
21'	 establishes contaminant standards for protecting existing and future
22"	 beneficial uses of groundwater through the reduction or elimination of the
23_,	 discharge of contaminants to the state's groundwater.
24
25"	 + ; Water Qua

li
ty Standards for Surface Waters of the State of Washington

2!,	(Chapter 173-201 WAC and Proposed Chapters 173-203fanl' 173-2014
27	 WAC). Ecology has adopted nume rical ambient water quality criteria for six
2V	 conventional po llutant parameters `e° vafietis °•lore	 -lasses (WAG "'

29,,	 201 04T^€c rt $at t AC I73 2QY :U25}: (1) fecal coliform bacte ria; (2)
30	 dissolved oxygen; (3) total dissolved gas; (4) temperature; (5) pH; and (6)
31	 turbidity. In addition, toxic, radioactive, or delete rious material concentrations
32	 sha

ll
 be below those of public health significance or which may cause acute or

33	 chronic toxic conditions to the aquatic environment or which may adversely affect
34	 any water use. Numerical criteria currently exist for a limited number of toxic
35	 substances (WAC 173-201-047). Ecology has initiated rulemaking to modify and
36	 incorporate additional numerical criteria for toxic stibsmees and far radieaetive-
37	 suHstaneesStG^sfand to reclassify ce rtain waters of the state tEra^ 	 og
38	 lrettr.
39
40	 Under the state Water Quality Standards, the criteria and classifications do not
41	 apply inside an authorized nnixkg-OzCuE *zone surrounding a wastewater
42	 discharge. In defining g	 g +nixing--^liu	 ones, Ecology genera

ll
y follows

W HC (SPLANT)/9-15-92/03136A
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1	 guidelines contained in "C riteria for Sewage Works Design." Although water

	

2	 quality standards can be exceeded inside the nti"gddutran zone, state

	

3	 regulations will not permit discharges that cause mortalities of fish or shellfish

	

4	 within the zone or that diminish aesthetic values.
5

	

6	 These water qualmity standards do net eensfitoe ARARs for pufpeses e

	

7	 Groundwater is
8berg S i b addressed	 `l>e 2 S e;t Wourulwater. b< 3	 r	 F... W^F

	9	 AA2vIt in which pertinent groundwater-related potential ARARs wi ll be

	

10	 covered. No surface water bodies exist within the S Plant Aggregate Area, so

	

11	 there wi
ll 

be no need to achieve ambient water quality standards during

	

12	 remediation activities.
13

	14	 The numerical water quality standards cited above may become potential ARARs

	

15	 if selected remedial actions could result in discharges to groundwater or surface
y*	 16	 water (e.g., if treated wastewaters are discharged to the soil column or the

	

17	 Columbia River). Determining approp riate standards for such disch arges will

	

18	 depend on the type of remediation performed and will have to be established on a

	

r + 19	 case-by-case basis as remedial actions are defined.
20

	

21	 *	 6-.2-.3—Natlonal Po llutant Discharge Elimination System (Chapter "^IIO
^xren	 a ^n nLO n ..,. +^^^

	

22 	 and Water Quality Standards (Ii.CW 9d«48

	

23	 WAG 173,220 fid 4 Get	 ; National Pollutant Discharge Elimination
	24	 System (NPDES) regulations govern point source discharges into navigable

	

25	 waters. Limits on the concentrations of contaminants and volumetric flowrates

	

26	 that may be discharged are determined on a case-by-case basis and permitted

	

® 27	 under this program. No point source discharges have been identified. The EPA

	

^± 28	 implements this program in Washington State for federal faci lities; however,

	

r;I 
29	 assumption of the NPDES program by the state is likely within five ye ars.
30

31

32 6.3 LOCATION-SPECIFIC REQUIREMENTS
33

	34	 VoCe3 t€a" *oca tion-specific ARARs are restrictions placed on the concentration of

	

35	 hazardous substances or the conduct of activities solely because they are in specific locations.

	

36	 Some examples of special locations include floodplains, wetlands, historic places, and

	

37	 sensitive ecosystems or habitats.
38

0	 WHC(SPLANT)/9-15-92/03136A
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Table 6-2 lists various location-specific standards and indicates which of these may be
potential ARARs. Potential ARARs have been identified as follows:

4	 •	 Floodplains. Requirements for protecting floodplains are not ARARs for
5	 activities conducted within the S Plant Aggregate Area #Afif ŷ 	,udafiis
6	 txsit ltetecl i £1(%^tl pli brundares (set 5,tlbn" . However, remedial
7	 actions selected for cleanup may requi re projects in or near floodplains (e.g.,
8	 construction of a treatment faci lity outfall at the Columbia River). In such cases,
9	 location-specific floodplain requirements may be potential ARARs.
10

11	 •	 Wetlands, Shorelines, and Rivers and Streams. Requirements related to
12	 wetlands, shorelines, and rivers and streams are not ARARs for activities
13	 conducted within the S Plant Aggregate Area. However, remedial actions
14	 selected for cleanup may require projects on a shoreline or wetland, or disch arges
P^	 to wetlands (e.g., construction of a treatment faci lity outfall at the Columbia
16,	 River). In such cases, location-speck shoreline and wetlands requirements may
17	 be potential ARARs.
18-
19=	 •	 Threatened and Endangered Species Habitats. As discussed in Section 3.6,
20,	various threatened and endangered species inhabit po rtions of the Hanford Site
If	 and may occur in the S Plant Aggregate Area (American peregrine falcon, bald
22-	 eagle, white pelican, and sandhill crane). Therefore, critical habitat protection
23	 for these species would constitute a potential ARAB.
24
25,	 •	 Wild and Scenic Rivers. The Columbia River Hanford Reach is currently
26	 undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending
27	 results of this study, actions that may impact the Hanford Reach may be
28± restricted. This requirement would not be an ARAR for remedial activities

within the S Plant Aggregate Area. However, Wild and Scenic Rivers Act
requirements may be potential ARARs for actions taken as a result of S Plant

31	 Aggregate Are# cleanup efforts that could affect the Hanford Reach.
32
33
34 6.4 ACTION-SPECIFIC REQUIREMENTS
35
36	 P	 *ketion-specific ARARs are requirements that are triggered by specific
37	 remedial actions at the site. These remedial actions wi ll not be fu

ll
y defined until a remedial

38	 approach has been selected. However, the universe of 01	 action-specific ARARsPP	 ^ ^	 P^
39	 defined by a preliminary screening of potential remedial action alternatives wi ll help focus
40	 the selection process. Potential action-specific ARARs are outlined below. (Note that
41	 pontza contaminant- and 0gtgr1t1a1 location-specific petential ARARs discussed above wi

ll

WHC(SPLANT)/9-15-92/03136A
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1	 also include provisions for totentia,, action-specific potential-ARARs to be app lied once the

	

2	 remedial action is selected.)
3
4

	5	 6.4.1 Federal Requirements
6
7%!-''.,.^'6 "T=r Comprehensive Environmental Response, Compensation, and

	

8	 Liability Act t4LtS)1eyCERCLA and regulations adopted pursuant to

	

9	 CERCLA contained in the Na tional Contingency Plan (40 CFR Part 300) include

	

10	 selection c riteria for remedial actions. Under the criteria, excavation and off-site

	

11	 land disposal options are least favored when onsite treatment options are

	

12	 available. Emphasis is placed on alternatives that permanently treat or

	

13	 immobilize contamination. Selected alternatives must be protective of human

	

14	 health and the environment, which imp lies that federal and state ARARs be met.

	

15	 However, a remedy may be selected that does not meet all potential-ARARs if

	

16	 the requirement is technica
ll

y impractical, if its implementation would produce a

	

17	 greater risk to human health or the environment, if an equivalent level of

	

18	 protection can otherwise be provided, if state standards are inconsistently applied,

	

19	 or if the remedy is only pa rt of a complete remedial action which attains potential

	

20	 ARARs.
21

	22	 CERCLA gives state cleanup standards essentia
ll

y equal importance as

	

23	 federal standards in guiding cleanup measures in cases where state standards are

	

° 24	 more stringent. State standards pertain only if they are genera
ll

y applicable, were

	

25	 passed through formal means, were adopted on the basis of hydrologic, geologic,

	26	 or other pertinent considerations, and do not preclude the option of land disposal

	

27	 by a state wide ban. Most importantly, CERCLA provides that cleanup of a site

	

28	 must ensure that public health and the environment are protected. Selected

	

29	 remedies should meet all potential-ARARs, but issues such as cost-effectiveness

	

30	 must be weighed in the selection process.
31

''L A	 1	32	 „ , >: a-+^—Resource Conservation and Recovery Act JW C3694^, ^S} ^;2b9
	33	 t "t1 . phe,!RCRA n' C	 Rti ,. and regulations adopted pursuant to RCRA

	

34	 describe numerous action-specific requirements that may be potential ARARs for

	

35	 cleanup activities. The primary regulations are promulgated under 40 CFR

	

36	 Parts 262{Stat,daxds l`ar gerleratdts, 264 and 265 {stancTat^S £4F©^v^rters ai

	

37	 eatm nt> gforage.br s oral. f c lit es), and include
A.

	38	 such action-specific requirements as IoSwe:
39

	

40	 +	 Packaging, labeling, placarding, and m anifesting of offsite waste shipments,
41

is
	 WHC(SPLANT)/9-15-92/03136A
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111 w-	 Inspecting waste management areas to ensure proper performance and safe
2 conditions;
3
4 sa	 Preparation of plans and procedures to train personnel and respond to
5 emergencies;
6
7 4	 Management standards for containers, tanks, incinerators, and treatment
8 units;
9
10 4	 Design and performance standards for land disposal facilities;—and
11

12 +	 Groundwater monitoring system design and performance .
13

14 Many of these requirements will depend on the particular remediation activity
IS " undertaken, and will have to be ident ified as remediation proceeds.
16,
17 One key aria of potential erea-ef action-specific RCRA ARARs are-- 	 the 40
19 , CFR Part 268 land disposal fes6iefien4 1 	 In addition to the contaminant-
19, specific constituent concentration limits established in the land-dispesRl
20 restrietiefts-iMas previously discussed in Section 6.24.—.3), EPA has identified
2 1" best demonstrated available treatment technologies (BDATs) for various waste
22^ streams. Ny PA could require the use of BDATs prior to allowing land
23 disposal of wastes generated during remediation.YFPA's imposition of the
24 T1ls";and BDAT requirements will depend on various
25 , factors.
26

27` Applicability to CERCLA actions is based on determinations of waste
28- t̂ "placement/disposal" during a remediation action. According to OSWER
29 Directive 9347.3-05FS, EPA concludes that Congress did not intend in situ
30 consolidation, remediations, or improvement of structural stabi lity to constitute
31 placement or disposal. Placement or disposal would be considered to occur if:
32

33 +:r	 Wastes from different units are conso lidated into one unit (other than a land
34 disposal unit within an area of contamination);
35

36 •»	 Waste is removed and treated outside a unit and redeposited into the same
37 or another unit (other than a land disposal unit within an area of
38 contamination); -
39

40 lo 	 Waste is picked up from a unit and treated within the area of contamination
41 in an incinerator, surface impoundment, or tank and then redeposited into
42 the unit (except for in situ treatment).

W HC (S PLANT) /9-15-92/03136A
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1 Consequently, the requirement to use BDAT would not apply under the -land
2 dispesal r-estfietiefts-OW, 	 unless placement or disposal had occurred.
3 However, remediation actions involving excavation and treatment could trigger
4 the requirements to use BDAT for wastes subject to the land disposal restfiefiens
5 kT37t :standards. In addition, the agencies could consider BDAT technologies to
6 be relevant and approp riate when developing and evaluating potential remediation
7 technologies.

9 Two additional components of the	 ^	 rogram should
10 be considered with regard to an excavate and treat remedial action. First, a

11 national capacity variance was issued by EPA for contaminated soil and deb ris for
12 a two-year period ending May 8, 1992 (54 FR 26640). Second, a se ries of
13 variances and exemptions may be app lied under an excavate and treat scenario.
14 These include the x# wing:
15

16 •=	 A no-migration petition;
17

18 +	 A case-by-case extension to an effective date;

19

r 20 ar	 A treatability variance;—and

21

22 +	 Mixed waste provisions of a federal Facilities Compliance Act (when
- 23 enacted).

24

25 The applicabi
li

ty and relevance of each of these options wi ll vary based on the
26 speck details of a S Plant Aggregate Area excavate and treat option. An
27 analysis of these variances c an be developed once engineering data on the option
28 becomes available.
29
30 The effect of the	 it	

grain
	 mixed waste

31 management is significant. Currently, limited technologies are available for
32 effective treatment of these waste streams and no commercia

ll
y available

33 treatment facilities exist except for liquid scintillation counting fluids used for
34 laboratory analysis and testing.	 The EPA recognized that inadequate capacity
35 exists and issued a national capacity vari ance until May 8, 1992, to a

ll
ow for the

36 development of such treatment capacity.
37

38 Lack of treatment and disposal capacity also presents imp lications for storage of
39 these materials. Under 40 CFR 268.50, m ixed wastes subject to land disposal
40 FestrieEieaa-;	 l may be stored for up to one year. Beyond one ye ar, the
41 owner/operator has the burden of proving such storage is for accumulating
42 sufficient quantities for treatment. On August 29, 1991, EPA issued a m ixed
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waste storage enforcement po licy providing some relief from this provision for
generators of small volumes of mixed wastes. However, the po licy was limited
to facilities generating less than 28 m' (1,000 ft') of land disposal-prohibited
waste per year. Congress is considering amendments to RCRA postponing the
storage prohibition for another five years; however, final action on these
amendments has not occurred.

—Clean Water Act {3i T3r« 125;1:). Regulations adopted pursuant to the
Clean	 r Aet(CW} 3 t1SC I25Q under the NPDES mandate use of	 best
available treatment technologiesly	 prior to discharging contaminants to
surface waters.	 NPDFS requirements would not be ARARs for actions
conducted only within the S Pl ant Aggregate Area. However, NPDES
requirements could constitute potential ARARs for cleanup actions which would
result in discharge of treated wastewaters to the Columbia River, and associated
treatment systems could be required to utilize best available `r-ea"e

teehnelegies^.

6.4.2 State of Washington Requirements

* .4.2.1 Hazardous Waste Management 	 1	 (} j. As discussed in
Section 6::2 6.4.. 1 .2, there are various requirements addressing the m anagement
of hazardous wastes that may be potential action-specific ARARs. Pe rtinent
Washington regulations appear in Chapter 173-303 WACiatYiCihGtfitorlty>Ol
K"""1" and generally parallel federal m anagement standards.
Determination of potential ARARs wi

ll
 be on a case-by-case basis as cle anup

actions proceed.

±6;.3Oi "4-Solid Waste Management {{4 CSa?3 , 	Washington State
regulations describe management standards for solid waste in Chapter 173-304
WAC (tutde,tt?:rauthAjf of RC4 ?0	 Some of these management standards
may be potential ARARs for disposal of cle anup wastes within the S Plant
Aggregate Area. So lid waste standards include such requirements as t
foXlq^v,^ri:

W HC (SPLANT)/9-15-92/03136A
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91 4> Inspecting waste management areas to ensure proper performance and safe
conditions;

Management standards for incinerators and treatment units;

,1 	 Design and performance standards for landfills;—and

Groundwater monitoring system design and performance.

Many of these requirements wi
ll

 depend on the particular remediation activity
undertaken, and wi

ll
 have to be identified as remediation proceeds.

; ;:;`;'6.^',.-.2-.3—Water Quality Management. Chapter 90.48 RCW, the Washington
State Water Po

ll
ution Control Act	 F?Ck, requires use of all known, available,

and reasonable treatment technologies ( for treating contaminants prior
to discharge to waters of the state. Implementing regulations appear principa

ll
y

at Chapters 173-216, 173-220, and 173-240 WAC.

The "' of Pellutien Gentfal WI'C,> ,requirements for groundwater could be
potential ARARs for actions conducted within the S Pl ant Aggregate Area if such
actions would result in discharge of liquid contaminants to the soil column. In
this event, Ecology t11ay-W9uld require use of

'ies `to treat the liquid discharges prior to
soil disposal.

The Wftte- "e" ••" e° ^-°`-o' A	 t i requirements for surface water would
not be ARARs for actions conducted only within the S Pl ant Aggregate Area.
However, these requirements could ptztentuatly constitute potendal-ARARs for
cleanup actions wh ieh-YbaFwould result in discharge of treated wastewaters to the
Columbia River and associated treatment systems could be required to
demonstrate they meet 

all 
known, available, and reasonable treatment

teehnele s 	 X•

Plant Aggregate Area that could result in emissions of toxic contaminants to the
air. Ecology may require the use of
tesies; SAG" to treat such air emissions.

0	 WHC(SPLANT)/9-15-92/03136A
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6.5 OTHER CRITERIA AND GUIDANCE TO BE

In addition to the potential ARARs presented, other federal and state criteria,
advisories, guidance, and similar materials are "to be considered" (TBE) in determining the
appropriate degree of remediation for the S Plant Aggregate Area. A myriad of resources

W HC (SPLANT)/9-15-92/03136A
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1	 may be potentia lly evaluated. The fo
ll

owing represents an initial assessment of pertinent
2	 TBC provisions.

4
5 6.5.1 Health Advisories
6
7 The EPA Office of Drinking Water publishes advisories identifying contaminants for
8 which health advisories have been issued.
9
10

11 6.5.2 	 International Commission of Radiation Protection /National Council on Radiation
12 Protection

13

14 The International Commission of Radiation Protection and the National Council on
C-71 15 Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma
a 16 radiation. These organizations also issue recommendations on other areas of interest

17 regarding radiation protection.
18

19

20 6.5.3P1-t1tiCb;1€'iottln Aei[cy proposed Corrective Actions for Solid
21 Waste Management Units
22
23 In the July 27, 1990, federal register (55 FR 30798), EPA pub lished proposed

n 24 regulations for performing corrective actions (cleanup activities) at solid waste management
25 units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include
26 requirements that would be TBCs for determining an appropriate level of cleanup at the S
27 Plant Aggregate Area. In pa rticular, EPA included an appendix , "Appendix A - Examples of

^y 28 Concentrations Meeting C riteria for Action Levels", which presented recommended
29 contaminant concentrations warranting corrective action. These contamin ant-specific TBCs
30 are included in Table 6-1 for the pre liminary contaminants of concern .
31

32

33 6.5.4 D8Edt floe	 Standards for Radiation Protection
34

35 A number of DOE Orders exist which could be TBCs. DOE Orders that estab lish
36 potential contaminant-specific or action-specific standards for the remediation of radioactive
37 wastes and materials are discussed below.
38

39 6 5-.44--DOE Order 5400.5 - DOE Standards for Radiation Protection of the
40 Public and Environment. DOE Order 5400.5 estab

li
shes the requirements for

41 DOE facilities to protect the environment and human health from radiation
42 including soil and air contamination. The purpose of the Order is to estab lish

WHC(SPLANT)/9-15-92/03136A
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standards and requirements for operations of the DOE and DOE contractors with
respect to protection of members of the public and the environment against undue
risk from radiation.

5	 The Order mandates that the exposure to members of the pub lic from a radiation
6	 source as a consequence of routine activities sha

ll
 not exceed 100 09" them

7	 from all exposure sources due to routine DOE activities. In accordance with the
8	 Clean Air Act, exposures resulting from airborne emissions shall not exceed 10
9	 mremfyr to the maxima

ll
y exposed individual at the facility boundary. DOE Order

10	 5400.5 provides Derived Concentration Guide 	values for releases of
11	 radionuclides into the air or water. 	 `e $Z "values
12	 are calculated so that, under conditions of continuous exposure, an individual would
13	 receive an effective dose equivalent of 100 mrem/year. Because dispersion in air or
14	 water is not accounted for in the Tom'.: . '	 actual exposures.. k.:
15- 	of maxima

ll
y exposed individuals in unrestricted areas are considerably below the 100

16--	 mrem/year level.
17

W	 The.„DOE Order 5400.5 also provides for establishment of soil cleanup levels through
19-a 	a site-specific pathway analysis such as the a llowable residual contamination level
20	 method. The calculation of allowable residual contamination level values for
2F	 radionuclides is dependent on the physical characteristics of the site, the radiation
22-	 dose limit determined to be acceptable, and the scenarios of human exposure judged
23	 to be possible and to result in the upper-bound exposure.
24

25`-t	 *g ^	 DOE Order 5820.2A - Radioactive Waste Management XKPOE
26	 Order 5820.2A app lies to all DOE contractors and subcontractors performing will
27	 exeft all reasonable effeft work that involves management of waste containing
28^,t	 radioactivity. This Order requires that wastes be managed in a manner that
29^	 assures protection of the health and safety of the pub lic, operating personnel, and
30	 the environment. Tj DOE Order 5820.2A establishes requirements for
31	 management of high-level, transuranic M, and low-level wastes as well as
32	 wastes containing naturally occurring or accelerator produced radioactive

33	 material, and for decommissioning of faci lities. The requirements applicable to
34	 the S Plant Aggregate Area remediation activities include those related to
35	 tr^ k waste and low-level radioactive waste. These are summarized
36	 below.
37
38- &5-A-.2-4—Management of Transuranic Waste. The ̂ ransum ie 	 wasteg;.:
39	 resulting from the S Plant Aggregate Area remedial action must be m anaged to
40	 protect the public and worker health and safety, and the environment, and
41	 performed in compliance with applicable radiation protection standards and

WHC (SPLANT)/9-15-92/03136A
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1	 environmental regulations. Practical and cost-effective methods must be used to

	

2	 reduce the volume and toxicity of QTR waste.
3

	

4	 Tll risumnie , `Ttwaste must be certified in compliance with the Waste

	

5	 Isolation Pilot Plant (WIPP) Acceptance Criteria, placed in interim storage, if

	

6	 required, and sent to the WIPP. Any ItT transuran ie-waste that the DOE has

	

7	 determined, with the concurrence of the EPA Administrator, does not need the

	

8	 degree of isolation provided by a geologic reposito ry or M trausumnie-waste

	

9	 that cannot be certified or otherwise approved for accept ance at the WIPP must

	

10	 be disposed of by alternative methods. Alternative disposal methods must be

	

11	 approved by DOE Headqua rters and comply with NEPA requirements and
	12	 EPA/state regulations.

13

	14	 '.So^-+-.2-.2—Management of Low-Level Radioactive Waste. The requirements

	

15	 for management of low-level radioactive waste presented in DOE Order 5820.2A

	

16	 are relevant to the remedial alternative of removal and disposal of S Plant

	

17	 Aggregate Area wastes. Performance objectives for this option shall ensure that

	

18	 external exposure to the radioactive mate rial released into surface water,

	

19	 groundwater, soil, plants, and animals does not result in an effective dose greater

	

r 20	 than 25 mrem/yr to the pub
li

c. Releases to the environment sha
ll

 be at levels as

	

21	 low as reasonably achievable. An inadvertent intruder after the institutional

	

1*22	 control period of 100 years is not to exceed 100 mrem/yr for continuous exposure

	

23	 or 500 mrem for a single acute exposure. A performance assessment is to be

	

24	 prepared to demonstrate compliance with the above performance objectives.
25

	26	 Other requirements under DOE Order 5820.2A which may affect remediation of

	

27	 the S Plant Aggregate Area include waste volume minimization, waste

	

28	 characterization, waste acceptance c riteria, waste treatment, and shipment. The

	

29	 low-level radioactive waste may be stored by approp riate methods prior to

	

30	 disposal to achieve the perform ance objectives discussed above. Disposal site

	

31	 selection, closure/post-closure, and monitoring requirements are also discussed in

	32	 this Order.
33

34

	35	 6.6 POINT OF APPLICABILITY
36

	37	 A significant factor in the evaluation of remedial alternatives for the S Pl ant Aggregate

	

38	 Area will be the determination of the point at which compliance with identified ARARs must

	

39	 be achieved (i.e., the point of a specific ARAR's app licability). These points of applicability
40,	 are the boundaries at which the effectiveness of a particular remedial alternative will be

	

41	 assessed,

42
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For most individual radioactive species transported by either water or air, Ecology and
Health standards generally require comp liance at the boundaries of the Hanford Site (e g F
Clean A1r Aet,	 ecU	 6 L I . The assumed point of compliance for radioactive species is
the point where a member of the public would have unrestricted access to live and conduct
business, and, consequently, to be maxima

ll
y exposed.	 Although Health is responsible for

monitoring and enforcing the air standards promulgated by Ecology, and genera
ll

y recognizes
the site boundary as the point of applicability, Ecology has recently indicated that compliance
may be required at the point of emission.

The point at which compliance with identified ARARs must be achieved wi ll be a
significant factor in evaluating approp riate remedial alternatives in the S Plant Aggregate
Area. Applicability of ARARs at the point of discharge, at the boundary of the disposal
unit, at the boundary of the AAMS, at the boundary of the Hanford Site, and/or at the point
of maximum exposure will need to be determined.

6.7 ARARs kUTEN,'L	 A1^PII	 SBT .`0, 'Ul mV't3^J^„3	 3 API'^tt 1^RIA^^r
Y it ,JJfL?^1sT	 EVALUATION

Evaluation of ARARs is an iterative process that wi
ll

 be conducted at multiple points
throughout the remedial process:

•	 When the public health evaluation is conducted to assess risks at the S Plant
Aggregate Area, the contaminant-specific ARARs and adviso ries and location-
specific ARARs wi

ll
 be identified more comprehensively and used to help

determine the cleanup goals
•	 During detailed analysis of alternatives, all the ARARs and advisories for each

alternative wi
ll

 be examined to determine what is needed to comply with other
laws and to be protective of public health and the environment.

Fo
ll

owing completion of the investigation, the remedial alte rnative selected must be
able to attain all ARARs unless one of the six statutory waivers provided in Section 121
(d)(4)(A) through (f) of CERCI A is invoked. Finally, during remedial design, the technical
specifications of construction must ensure attainment of ARARs. The s ix reasons ARARs
can be waived are as fo

ll
ows:

•	 The remedial action is an interim measure, where the final remedy wi
ll
 attain

ARARs upon completion.

•	 Compliance will result in greater risk to human health and the environment than
wi

ll
 other options.
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•	 Compliance is technically impracticable.

•	 An alternative remedial action will attain the equivalent performance of the
ARAR.

•	 For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances.

•	 For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site).

6n

cr
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Table 6-1.	 ARARs and TBCs for Preliminary

^sZ

C"

rp

INORGANIC
CHEMICALS

Barium

Cadmium

Chromium

Copper

Fluoride

Lead

Iron

Manganese

Nickel

Nitrite

Silver

Titanium

Uranium
Vanadium

Zinc

ORGANIC
CHEMICALS

Acetone

Chloroform

Hydrazine

MIBK
("Hexone")

100 100	 — — — — —

1.0 1.0	 — 10 .00056 .0006 40

5.0 5.0	 — 500 .000083 .00009 40

— —	 — — 3.3 — -

- —	 — — 8.3 — —

5 5.0	 — 1,000 — — -

- —	 — — 2.7 — —

— 134	 — — — — 2000

5.0 5.0	 — — 0.3 — 200

— 160	 .59 — 5927.4 — 8000

6 5.6	 — — 0.043 0.04 100

— —	 — — — 0.0002 0.2

— 33	 .33 — 682.7 70 4000

Xvlene	 —	 0.15	 28	 20	 1448.6	 1000	 200,000

ASIL = Acceptable Source Impact Level mg/L = milligrams per liter
CCWE = Constituent Concentration in Waste mg/kq = milligrams per kilogram
Extract µg/m = micrograms per cubic meter
CCW = Constituent Concent ration in Waste
MTCA = Washington State Model Toxics Control (1)	 RCRA Corrective Action Levels are
Act only proposed at this time (40 CFR
RCRA = Federal Resource Conservation and Part 264 Subpart S), so are not ARARs
Recovery yet; they are "To Be Considered."

Act
TCLP = Toxic Characteristic Leaching Procedure
WCAA = Washington State Clean Air Act

WHC(SPLANT)/9-16-92/03136T
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Table 6-2. Potential Location-Specific ARARs. 	 Page 1 of 6

Location Requirement Prerequisite Citation

GEOLOGICAL:

Within 154 m (500 ft) of a fault New treatment, storage or disposal of Hazardous waste management near 40 CFR 264.18;
displaced in Holocene time. hazardous waste prohibited. Holocene fault. WAC 173-303-282

Holocene faults and subsidence New solid waste disposal facilities New solid waste management activities WAC 173-304-130
areas. prohibited over faults with displacement in near Holocene fault.

Holocene time, and in subsidence areas.

Unstable slopes. New solid waste disposal areas prohibited New solid waste disposal on an WAC 173-304-130
from hills with unstable slopes. unstable slope.

100-year floodplains. Solid and hazardous waste disposal facilities Solid or hazardous waste disposal in a 40 CFR 264.18;
must be designed, built, operated, and 100-year floodplain. WAC 173-303-282;
maintained to prevent washout. WAC 173-304460

Avoid adverse effects, minimize potential Actions occurring in a floodplain. 40 CFR Part 6
harm, restore/preserve natural and Subpart A; 16 USC
beneficial values in floodplains. 661 ems;

40 CFR 6.302

Salt dome and salt bed formations, Placement of non-containerized or bulk Hazardous waste placement in salt 40 CFR 264.18
underground mines, and caves. liquid hazardous wastes is prohibited. dome, salt bed, mine, or cave.

SURFACE WATER:

Wetlands. New hazardous waste disposal facilities Hazardous waste management within WAC 173-303-420
prohibited in wetlands. 154 m (500 ft) of wetland (one-quarter

mile for land-based facilities).

New solid waste disposal facilities Solid waste disposal within 61 m (200 WAC 173-304-130
prohibited within 61 m (200 ft) of surface ft) of surface water.
water (stream, lake, pond, river, salt water
body).

New solid waste disposal facilities Solid waste disposal in a wetland WAC 173-304-130
prohibited in wetlands (swamps, marshes, (swamp, marsh, bog, estuary, etc.).
bogs, estuaries, and similar areas).

G
O

bi m
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Extracting groundwater. 	 Chapter 90.14 RCW

Disposal over a sole source aquifer
	

WAC 173-303-282;
WAC 173-304-130

NC

19_  7

Table 6-2. Potential Location-Specific ARARs. Page 2 of 6

Location Requirement Prerequisite Citation

Discharge of dredged or fill materials into Discharges to wetlands and navigable 40 CFR Part 230;
wetlands prohibited without a permit. waters. 33 CFR Parts 303,

and 320 to 330

Minimize potential harm, avoid adverse Construction or management of 40 CFR Part 6
effects, preserve and enhance wetlands. property in wetlands. Appendix A

Shorelines. Actions prohibited within 61 m (200 ft) of Actions near shorelines. Chapter 90.58 RCW;
shorelines of statewide signi ficance unless Chapter 173-14 WAC.
permitted.

Rivers and streams. Avoid diversion, channeling or other actions Actions modifying a stream or river 40 CFR 6.302
that modify streams or rivers, or adversely and affecting fish or wildlife.
affect fish or wildlife habitats and water
resources.

Water code and water rights. Specifies conditions for extracting surface Extracting surface water. Chapter 90.03 RCW
water for non-domestic uses. In essence,
the laws provide that water extrac tion must
be consistent with beneficial uses of the
resource and must not be wasteful.

t
d^

fb m

ON0

GROUNDWATER:

Water code and water rights.

Sole source aquifer.

Specifies conditions for extracting
groundwater for non-domestic uses. In
essence, the laws provide that water
extraction must be consistent with beneficial
uses of the resource and must not be
wasteful.

New solid and hazardous waste land
disposal facilities prohibited over a sole
source aquifer.

WHC(SPLANT)/9.4-92/03136T
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Table 6-2. Potential Location-Specific ARARs.	 Page 3 of 6

Location	 Requirement	 Prerequisite	 Citation

Uppermost aquifer.	 Bottom of lowest liner of new solid waste 	 New solid waste disposal. 	 WAC 173-304-130
disposal facility must be at least 3 to (10 ft)
above seasonal high water in uppermost
aquifer (5 ft) if hydraulic gradient controls
installed).

Protects the upper aquifers and upper	 Activities within an aquifer.	 Chapter 173-154
aquifer zones to avoid depletions, excessive 	 WAC
water level declines, or reductions in water
quality. State regulations for upper aquifer
zones are applicable to remedial alternatives
that involve treating groundwater or
presenting risks of groundwater
contamination.

Requires that Ecology review and approve New treatment facilities discharging to Chapter 173-240
plans for waste water treatment fac ilities the groundwater. WAC
that discharge to groundwater.

Aquifer Protection Areas. Activities restricted within designated Activities within an Aquifer Protection Chapter 36 .36 RCW.
Aquifer Protection Areas. Area.

Groundwater Management Areas. Activities restricted within Ground Water Activities within a Groundwater Chapter 90.44 RCW;
Management Areas. Management Area. Chapter 173-100

WAC

DRE4MG RATER SUPPLY:

Drinking water supply well. New solid waste disposal areas prohibited New so
li

d waste disposal within 305 m WAC 173-304-130
within 305 m (1,000) feet upgradient, or 90 (1,000 feet) of drinking water supply
days travel time, of drinking water supply well .
well.

Watershed. New solid waste disposal areas prohibited New solid waste disposal in a pub lic WAC 173-304-130
within a watershed used by a public water watershed.
supply system for municipal drinking water.

l7
O

17^

,
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Endangered/threatened species

habitats.
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Table 6-2. Potential Location-Specific ARARs. Page 4 of 6

Location Requirement Prerequisite Citation

AIR:

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434

operation of so
li

d waste incinerator WAC

facilities.

Defines when certification of operators is Activities in an attainment area. Chapter 173-300

necessary at incinerators and landfills. WAC

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW;

designated as non-attainment areas under attainment area. Chapters 173400 and

state and federal air quality programs. 173.403 WAC.

SENSITIVE ENVIRONMENTS:

C
O

by ^

New solid waste disposal prohibited from
areas designated by US Fish and Wildlife
Service as critical habitats for endangered/
threatened species.

Actions within critical habitats must
conserve endangered/threatened species.

New solid waste disposal in critical
habitats.

Activities where endangered or
threatened species exist.

WAC 173-304-130
16 U.S.C. 742

16 U.S.C. 2901

50 C.F.R. 17

50 CPR Parts 200 and
402.

Parks.

Wilderness areas.

Wildlife refuge.

No new solid waste disposal areas within New solid waste disposal near WAC 173-304-130

305 m (1,000 feet) of state or national park. state/national park.

Restrictions on activities in areas that are Activities in state parks or Chapter 43.51 RCW;

designated state parks, or recreation/ recreation/conservation areas. Chapter 352.32 WAC

conservation areas.

Actions within designated wilde rness areas Activities within designated wilderness 16 USC 1131 et^se ;

must ensure area is preserved and not areas. 50 CPR 35.1

impaired.

Restrictions on actions in areas that are part Activities within designated wildlife 16 USC 668dd et seo;

of the National Wildlife Refuge System. refuges. 50 CPR Part 27

WHC(SPLANT)/9.4-92/03136T
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Table 6-2. Potential Page 5 of 6

Location

Natural areas preserves.

Wild, scenic, or recreational rivers.

Columbia River Gorge

Requirement

Activities restricted in areas designated as
having special habitat value (Natural
Heritage Resources).

Avoid actions that would have adverse
effects on designated wild, scenic, or
recreational rivers.

Restrictions on activities that could affect
resources in the Columbia River Gorge.

Activities within identified Natural Area
Preserves.

Activities within the Columbia River
Gorge.

Prerequisite

Activities near wild, scenic, and
recreational rivers.

Citation

Chapter 79.70 RCW;
Chapter 332-650
WAC

16 USC 1271 et Seq;
40 CFR 6.302;
Chapter 79.72 RCW

Chapter 43.97 RCW

Chapter 79.71 RCW

a	
I Forest lands.

N
(D

Activities restricted within state forest lands Ac tivities within state forest lands.
to minimize fire hazards and other adverse

impacts.

Chapter 76.04 RCW;
Chapter 332-24 WAC

t7
O

t"

UNIQUE LANDS AND PROPERTIES:

Natural resource conservation areas. Restrictions on activities within designated 	Activities within designated
Conservation Areas.	 Conservation Areas.

Activities on state-owned lands

Activities in designated scenic vista
areas.

Activities that could affect historic or
archaeologic sites or artifacts.

Public lands.	 Activities on public lands are restricted,
regulated, or proscribed.

Scenic vistas.	 Restrictions on activities that can occur in
designated scenic areas.

Historic areas.	 Actions must be taken to preserve and
recover significant artifacts, preserve
historic and archaeologic properties and
resources, and minimize harm to na tional
landmarks.

Chapter 79.01 RCW

Chapter 47.42 RCW
16 U.S. C. 461

16 UST 469, 470 et

^i
36 CFR Parts 65 and
800;

Chapters 27.34,
27.53, and 27.58
RCW.

Restrictions on activities in state and federal Ac tivities within state and federal forest 16 USC 1601;
forest lands,	 lands.	 Chapter 76.09 RCW

WHC(SPLANT)/9-4-92/03136T
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rame 6-L. YolenUal Mcanon-bpecinc ARAKS. Page 6 of 6

Location Requirement Prerequisite Citation

LAND USE:

Neighboring properties. No new solid waste disposal areas within New so
li

d waste disposal within 30.5 m WAC 173-304-130
30.5 m (100 feet) of the facility's property (100 feet) of facility property line.
line.

No new so
li

d waste disposal areas within 76 New so
li

d waste disposal within 76 m WAC 173-304-130
m (250 feet) of property line of residential (250 feet) of property line of residential
zone properties. property .

Proximity to airports. Disposal of garbage that could attract birds Garbage disposal near airport. WAC 173-304-130
prohibited within 3,050 m (10,000 ft)
(turbojet aircraft)/1,524 m (5,000 ft)
(piston-type aircraft) of airpo rt runways.

U

o
O0
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W
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1	 7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES
2
3

	4	 Previous sections ident ified contaminants of concern at the S Plant Aggregate Area,

	

5	 potential routes of exposure, and O£ezgapplicable or relevant and appropriate
Nkc. aA

	6	 requirements (ARARs). Section 7.0 identifies preliminary remedial action objectives (RAOs)

	

7	 and develops preliminary remedial action alternatives consistent with reducing the potential

	

8	 hazards of this contamination and satis in	 tARARs. The overall objective of this
f1 g s. M -	 J

	9	 section is to identify viable and innovative remedial action alternatives for media of concern

	

10	 at the S Plant Aggregate Area.

11

	12	 The process of identifying viable remedial action alternatives consists of several steps.

	

13	 In Section 7. 1, RAOs are first identified. Next, in Section 7.2, general response actions are

	

14	 determined along with specific treatment, resource recove ry, and containment technologies

	

^s 15	 within the general response categories. Specific process options belonging to each

	16	 technology type are identified, and these process options are subsequently screened based on

	

17	 their effectiveness, implementabi lity , and cost (Section 7.3). The combining of process

	

3 18	 options into alternatives occurs in Section 7.4. He re the alternatives are described and
	19	 diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of

	

20	 alternatives that may be applicable to the waste management units and unplanned release sites

	

21	 identified in the S Plant Aggregate Area. Figure 7-1 is a matrix summarizing the

	

0
12 	 development of the remedial action alternatives starting with media-specific RAOs.
23

	

? 24	 Because of uncertainty regarding the nature and extent of contamination at the S Plant

	

25	 Aggregate Area waste sites, recommendations for remedial alternatives are general and cover

	

26	 a broad range of actions. Remedial action alternatives will be considered and more fu
ll

y

	

27	 developed in future focused feasibility studies. The Hanford Hr' `kJP;ast-,Pracdce Imesdgade?i

	

a 28	 Strategy (Theltlgsen-1991)	 tYt 1	 s used to focus the range of remedial action

	

29	 alternatives that will be evaluated in focused studies. In general, the Hanford t
	30	 Pasi^'Pracdce Inve&lga4em-Strategy remedial investigation (RI)/feasibihty study (FS) and the

S> .'	31	 Resource Conservation ;lilecovery Act (RCRA)/Corrective Measures Studies 	 are
AMyR	 C`	 Kvw\ R

	'A# 
J. S'	

s
$Sf IA"M..

	32	 defined as the combination of 	 :MiM, ttles	 es1
Y: m	 w YR.R...vniV.iG6m.aG.t 4WSt. 	 n	 G2SW.kAC	 R'19X5n	 3 aw:^9S6

	33	 I.FIs) for final remedy selection where interim actions are not clearly justified, and focused

	

34	 or aggregate area feasibility/treatability studies for further evaluation of treatment

	

35	 alternatives. After completion of an IRM, data will be evaluated including concurrent

	

36	 characterization and monitoring data to determine if a final remedy can be selected.
37

	38	 A secondary purpose of the evaluation of preliminary remedial action alternatives is to

	

39	 id	 ^^^1`e^r	 ,: ^'""additional information needed to complete the evaluation. This

	

40	 information may include field data needs and treatability tests for selected technologies.

	

41	 Additional data will be developed for most sites or waste groups during future data gathering

	

42	 activities (e.g., LFIs, characterization suppo rting IRMs, or treatability studies). These data

WHC(SPLANT)/9-12-92/03134A
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may be used to refine and supplement the RAOs and proposed alternatives identified in this
initial study. Data needs are defined in Section 8.0. Alternatives involving technologies that
are not well-demonstrated under the conditions of interest are identified in.Sections 7.3 and
7.5. These technologies may require bench-scale and pilot-scale treatability studies. The
intent is to conduct treatability studies for promising technologies early in the RUMS process.
Conclusions regarding the feasibility of some individual technologies may ch ange after new
data become available.

The bias-for-action philosophy of addressing contamination at the Hanford Site requires
an expedited process for implementing remedial actions. Implementation of general response
actions may be accomplished using an observational	 pppoach

q`k W	 w q "tin	 .tl 'p	 '	 a/.+'!3/'ar <r ratY 7 ^gv^vv:YT'thq tiflp emetft&tici i sas r @C as i "Matiaa	 btaitte This observational approach isx a	 ., s..,..<, asxew,c..,z;ca^,,. ,.u«zv.zv, <mz t	 v.<. $,ca. x,,^,..,.s,..w.a» xA	 > avana uacc .
an iterative process of data acquisition and refinement of the conceptual model. Data needs
are determined by the model, and data collected to fulfill these needs are used as additional
input to the model. Use of the observational approach while conducting response actions in
the 200 Area# wi

ll 
allow integrating these actions with longer range objectives of final

remediation of similar areas and the entire 200 Area. Site characterization and remediation
data will be collected concurrently with the use of LFIs, IRMs, and treatability testing. The
knowledge gained through these different activities will be applied to similar areas. The
overa

ll
 goal of this approach is convergence on an appropriate response action as early as

possible while continuing to obtain valuable characterization information during remediation
phases.

7.1 PRELEVE NARY REMEDIAL ACTION OBJECTIVES

The RAOs are remediation goals for protection of hum an health and the environment
that specify the contaminants and media of concern , exposure pathways, and acceptable
contaminant levels. The RAOs discussed in this section are considered to be preliminary and
may change or be refined as new data are acquired and evaluated.

The fundamental objective of the corrective action process at the S Plant Aggregate
Area is to protect environmental resources and/or human receptors from the potential threats
that may exist because of known or suspected contamination. Specific interim and final
RAOs wi

ll
 depend in part on current and reasonable potential future land use in the S Plant

Aggregate Area and the 200 AreaA*Zr*T&1 WX0ffi ^t;tom?ffiof t b e "C is i e'i

and point ef eemplianee. The RA09 fer- preteefing human health fer- residential e

wHC(SPLANT)/9-12-92/03134A
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It is impel#ant
Nils" that potential future land use and the RAOs be clearly defined and a 	 upon b^^:H..^ Po 	Y 	 g1'^ Po Y

U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and
Washington State Department of Ecology (Ecology) befo re further and more detailed
evaluation of remedial actions. The Hanford Site-Remedial ActiorOEnvironmental Impact

To focus remedial actions with a bias for action through implementing IRMs,
preliminary RAOs are identified for the 200 Area, and S Pint Aggregate Area. The overall

objective for the 200 Areal is as follows:

Reduce the risk of harmful effects to the environment and human users of the area by
#,. wtat;	 „^	 n s acing the toxicity , mobility, or volume of contaminants

from the source areas to meet ARARs or risk-based levels that will allow industrial use
of the area (this is a potential final RAO, and an interim action objective based on
current use of the 200 Are4).

The RAOs are further developed in Table 7-1 for media of conce rn and applicable
exposure pathways (see Sections 4.1 and 4.2) for the S Plant Aggregate Area. The media of
concern for the S Plant Aggregate Area includ 't ^'i1

"ns;: sr' cns<r. •xv escxgc.:r^:U.. ^a:s^x•svt ".:os.	 .mss-•	 lladiatien3 ^ d nu'	 n	 tells ;; .be
.	:contaminated soils that could

result in direct exposure or

•	 Contaminated soils that are or could contribute to groundwater contamination

•	 Vadose zone vapors that could cause ambient air impacts or contribute to the
lateral and vertical migration of contaminants in the soil and to the groundwater

•	 Biota that could mobilize radionuclides or chemical contaminants and could
thereby degrade the integrity of other controls, such as caps.

Waste materials currently stored in single-shell tanks that contribute or may contribute
contaminants to environmental media wi

ll
 not be addressed by this aggregate area

WHC (SPLANr)/9-12-92/03134A
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management study (AAMS) program but rather by the single shell tank	 . S3tTe

^^^'̂ n 
adchhon, groundwater as an exposure medium is not

z wt mr.<«<w	 x x. aA k v	
Qc;J^ z a	 st.^ w xn^ 	 ^'	 `"'tt'sYkww.K.addressed m this	 rce^I	 # aa3 f̂rfj

u 	 ea"^e .	 ^	 ^^AAMS reper^but will

	

Sn..^i	ISP.IXW wY nwi<	 €Ql',O,y., _.^	 .:....i<v.P<PQc.	 xr. v5

be addressed in the
sou

200 West Groundwater ^,^ .

7.2 PRELI3VE NARY GENERAL RESPONSE ACTIONS

General response actions represent broad classes of remedial measures that may be
appropriate to achieve both interim and final RAOs at the S Plant Aggregate Area, and are
presented in Table 7 -2. The fo

ll
owing are the general response actions q

AA$$gaQtkfollowed by a brief description f6r ihe 8 Plant Aggregate Afea.

•	 No action (applicable to specific facilities)

•	 Institutional controls

•	 Waste removal and treatment or disposal

•	 Waste containment

•	 In situ waste treatment

•	 Combinations of the above actions.

Environrtiental Policy Act and National Contingency Plan [40 CFR 300.68 (f)(1)(v)] to
provide a baseline for comparison with other response actions. The no action alternative
may be appropriate for some facilities and sources of contamination if risk assessments
determine acceptable natural resource or human health risks posed by those sources or
facilities and no exceedances of contaminant-specific ARARs occur.

Institutional controls involve the use of physical barriers or access restrictions to reduce
or eliminate public exposure to contamination. Genskkw;ng the nature ef the 8 Is

Many access and land use restrictions are
currently in place at the Hanford Site and will remain in place during implementa tion of
^e remedial ae&ens- f f 	 OMS RNM	 t tt^ : td

WHC(SPLANT)/9-12-92/03134A
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1 MIMMAb^ lnti Hd^ institutional controls fna -W also be important for final
	2	 remedial measures alternatives. The deeisiens regarding ftAure leng term land use at the 20G)

3

	

4	 femedia4 measufes altematWe, and the type ef eenWels requifed.

5
	6	 Waste removal and treatment or disposal involves excavation of contamination sources

	

7	 for eventual treatment and/or disposal either on a sma
ll

- or large-scale basis. One approach

	

8	 being considered for large-scale waste removal is macro-engineering, which is based on high
	9	 volume excavation using conventional surface mining technologies. Waste removal on a

	

10	 macro-engineering scale would be used over large areas such as groups of waste management

	

11	 units, operable units, or operational areas as a final remedial action. Waste removal on a

	

12	 small scale would be conducted for individual waste management units on a selective basis.

	

13	 Sma
ll

-scale waste removal could be conducted as either an interim or final remedial action.
14

One potential problem with offsite disposal 	 is the lack of an
alternate disposal location that will decrease the potential human exposure over the long time
required for many of the contaminants. Waste removal may not be needed, or may only be
required at a small scale, to protect hum an health or the environment for industrial uses of
the 200 Areas.

	

Waste treatment involves the use of biolo€
	 thermal, physical, or chemical

	

technologies. Typical treatment options include
	 land farming, thermal Pr(

soil washing, and fixation/solidification/stabilW

WHC(SPLANT)/9-12-92/03134A
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1-aome trea
3	 biaebi >.A. Sn.wm
4 	 or 	 actio

$

 n and may be appropriate in meeting RAOs for all potential future land uses.
5
6	 Waste containment includes the use of capping technologies (i.e., capping and grouting,

e the driving force for downward or lateral migration of contaminants7	 to minimize
8	 l^atxie

VrrM

& 	 br6^v 

'^^^	
r

3^ ag8 '^°"" ^3sxn:
^	 t	 tl.'in	 and	 ^ QCR - i„

tI$r9 	 x R
10	 and ao direct exposure. Ln addition, these barriers provide long-term stability with
11	 relatively low maintenance requirements. Containment actions may be appropriate for either
12	 interim or final remedial actions.
13

14	 In situ waste treatment includes thermal, chemical, physical, and biological technology
15. types, of which there are several specific process options including in situ vitrification, in
16	 situ grouting or stabilization, soil flushing, and in situ biological treatment. The
1T distinguishing feature of in situ treatment technologies is the ability to attain RAOs without
18-° removing the wastes. The final waste form genera

ll
y remains in place. This feature is

19, advantageous when exposure during excavation would be significant or when excavation is
20	 technically impractical. In situ treatment can be difficult because the process conditions may
21" not be easily controlled.
22--

23	 In the next section, specific process options within these technology g roups are
24^ evaluated.
25;,
26

27'°• 7.3 TECHNOLOGY SCREENING
28,,
29	 In this section, poten tia

ll
y applicable technology types and process options are

301 identified. These process op tions are then screened using effectiveness, implementability,
31	 and relative cost as criteria to eliminate those process options that would not be feasible at
32	 the site. The remaining applicable processes are then grouped into remedial alternatives in
33	 Sections 7.4.

34

35	 The effectiveness criterion focuses on: (1) the potential effectiveness of process
36	 options in handling the areas or volumes of media and meeting the
37 M (2) the potential impacts to human health and the environment during the construction
38	 and implementation phase; and (3) how proven and reliable the process is with respect to the
39	 contaminants and conditions at the site. This criterion also concentrates on the ability of a
40	 process option to treat a contaminant type (organics, inorganics, metals, radionuc lides, etc.)
41	 rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.).
42

WHC(SPLANT)/9-12-92/03134A
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1	 The implementability criterion places greater emphasis on the institutional aspects of

	

2	 implementability, such as the ability to obtain necessary permits for offsite actions, the

	

3	 availability of treatment, storage, and disposal services, and the availability of necessary

	

4	 equipment and skilled workers to implement the technology. It also focuses on the process

	

5	 option's developmental status, whether it is an experimental or established technology.
6

	

7	 The relative cost criterion is an estimate of the overall cost of a process, including

	

8	 capital and operating costs. At this stage in the process, the cost analysis is made on the

	

9	 basis of engineering judgement, and each process is evaluated as to whether the costs are

	

10	 high, medium, or low relative to other process options.
11

	

12	 A process option is rated effective if it can handle the amount of area or media

	

13	 required, if it does not impact human health or the environment during the construction and

	

14	 implementation phases, and if it is a proven or reliable process with respect to the

	

15	 contaminants and conditions at the site. Also a process option is considered more effective if

	

16	 it treats a wide range of contaminants rather than a specific contaminant. An example of a

	

17	 very effective process option would be vitrification because it treats inorganics, metals, and

	

18	 radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making

	

19	 it a less useful option.
20

	

21	 An easily implemented process option is one that is an established technology, uses

	

.>2	 readily available equipment and skilled workers, uses treatment, storage, and disposal

	

23	 services that are readily available, and has few regulatory constraints. Preference is given to

	

24	 technologies that are easily implemented.
n. 25

	

26	 Preference is given to lower cost options, but cost is not an exclusionary criterion. A

	

27	 process option is not eliminated based on cost alone.
28

	

rn 29	 Results of the screening process are shown in Table 7-3. Brief descriptions are given

	

30	 of the process options, followed by comments regarding the evaluation criteria. The last

	

31	 column of the table indicates whether the process option is rejected or carried forward for

	

32	 possible alternative formation. The table first lists technologies that address soil RAOs.

	

33	 Next, technologies pertaining to biota RAOs are presented. All the biota-specific

	

34	 technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt

	

35	 with as soil remediation issues because the air contamination is a result of the contaminants

	

36	 in the soil: addressing and remediating the air pathways would be unnecessary and

	

37	 ineffective as long as there is soil contamination. If the soil is remediated, the source of the

	

38	 air contamination would be removed.
39
40,	 The conclusiops column of Table 7-3 indicates that no action, monitoring, 3

	

41	 institutional process options, and 16 other process options are retained for further

WHC(SPLANT)/9-12-92/03134A
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1 development of alternatives. These options are carried forward into the development of
2 preliminary alternatives.
3
4
5 7.4 PREL11 MARY REMEDIAL ACTION ALTERNATIVES
6
7 This section develops and describes several remedial alternatives considered app

li
cable

8 to disposal sites that contain hazardous chemicals, radionuc lides, and volatile
9 jGltorganic compounds (VOCs). These alternatives are not intended as
10 recommended actions for any individual site-M, but are intended only to provide potential
11 options applicable to most sites-W-"	 here multiple contaminants are present. Selection of
12 actual remedial alternatives that should be app

li
ed to the individual sites-^t"'would be partly

13 based on future expedited or interim actions and LFIs, as recommended in Section 9.0 of this
14 report. Selection of proper alternatives would be conducted within the framework of the
15' fordHan	 ^SY PastaPractice I;rtvest^g Won-Strategy	 ^ r ^M 9^^Wand the
16 , strategy outlined in Section	 4	 ^ }^	 k¢9	 $	 e	 qq' .m p'̂ a	 °" d	 S b i	 tt^

^^^7^^^^r`F"^ ^	
1,ias^gn ^.̂^^ ^..

17 s	 s	 r ^	 w^+'	 rmmw, exeNZ	 ^^	 m	
..

fas^l%Taibdcrie xneu
W
19=• The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2
20 through Section 7.4.7, the remedial action alte rnatives are described. Detailed evaluations
21T' and costs are not provided because site-specific conditions must be further investigated before
22-- meaningful evaluations could be conducted.

23
24
25- , 7.4.1 Development of Remedial Alternatives
26
2T Potentially feasible remedial technologies were described and evaluated in Section 7.3.
28 , Some of those technologies have been proven to be effective and constructible at industrial
29 waste sites, while other technologies a re in the developmental stages. FWLA guidance
30$$ion feasibiHty swdies	 ;or uncontrolled waste management units recommends-
31 that a limited number of candidate technologies be grouped into "Remedial Alternatives."
32 For this study, technologies were combined to develop remedial alternatives and provide at
33 least one alternative for each of the following general strategies:
34
35 0	 No action
36
37 •	 Institutional controls
38
39 •	 Removal, above-ground treatment, and disposal
40

WHC(SPLANT)/9-12-92/03134A
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0 1	 • Containment
2

	3	 0	 In situ treatment
4

	5	 The alternatives are intended to treat all or a major component of the S Plant Aggregate

	

6	 Area contaminated waste m anagement units or unplanned releases. Consistent with the

	

7	 development of RAOs and technologies, alternatives were developed based on treating classes

	

8	 of compounds (radionuclides, heavy metals, inorganics, and organics) rather than speck

	

9	 contaminants. At a minimum, the alternative must be a complete package. For example,

	

10	 disposal of radionuclide-contaminated soil must be combined with excavation and backfilling
11	 of the excavated site-:er.

12

	13	 One important factor in the development of the prelimina ry remedial action alternatives

	

14	 is the fact that radionuc lides, heavy metals, and some inorganic compounds cannot be
	15	 destroyed. Rather, these compounds must be physica

ll
y immobilized, contained, isolated, or

	

16	 chemica
ll

y converted to less mobile forms to satisfy RAOs. Organic compounds can be
	17	 destroyed, but may represent a sma

ll
er portion of the overall contamination at the S Plant

	

18	 Aggregate Area. Both no action and institutional controÔp	 are required;

	

19	 10	 as part of the CERCLA RI/FS guidance (EPA 1988b). The purpose of including

	

20	 both of these alternatives is to provide decision makers with information on the enti re range
`	 21	 of available remedial actions.

'2

23	 For the containment alternative, an engineered multimedia cover, with or without

	

24	 vertical barriers (depending on the specifics of the remediation) was selected. Two

	

 25	 alternatives were selected to represent the excavation and treatment strategy. One of these

	

26	 deals with disposal of-trensumnie-(TREY) contaminated soils. Fina lly, three in situ

	

27	 alternatives were identified. One deals with vapor extraction for VOCs, one with

	

-v 28	 stabilization of soils, and the other with vitrification of soils.
29

	30	 It is recognized that this does not represent an exhaustive list of all applicable
31	 alternatives. However, these do provide a reasonable range of remedial actions that are

	32	 likely to be evaluated in future des 0. The remedial action alternatives are
	33	 summarized as fo

ll
ows:

34

	35	 •	 No action
36

	37	 •	 Institutional controls
38

	39	 0	 Engineered multimedia cover with or without vertical barriers (containment).

	

40,	 sl^^- tiĈlaatf
41

	42	 0	 In situ grouting or stabilization of soil (in situ treatment)

0	 WHC(SPLANI)/9-12-92/03134A
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1 0	 Excavation, above-ground treatment, and disposal of soil (removal, treatment and
2

3
n	 ^.r.	 m .	 v. `"3	 xn	 rxR .x	 rr	 x	 a	 rtizdlsposal) y€^	 ^_	 y	 Oli#—	 -	

Y^N'a'.. 2L"'QgWwiy ^^ly j25	 9^	 49 Rly RR T l4/h' r	 j	 a

..,,2	 t31tt8u^>pr^cllleliu^@s83Ik^^t2r>2ye2.	 °Rs332»8	 era cx`	 m2.omaxu'Q au.,....x<>. 	 x 4asw	 rx^	 w	 k.cu..s.>u`s'A	 w	 ^.^.`x	 ..a,
4 gx'a'ia

was,
5
6 •	 In situ vitrification of soil (in situ treatment)
7
8 •	 Excavation, treatment, and geologic disposal of soil with TRU radionuc lides
9 (removal, treatmenq and disposal)
10

11 •	 In situ soil vapor extraction of VOCs (in situ treatment).
12

13 These alternatives, with the exception of no action and institutional controls, were
14 developed because they satisfy a number of RAOs simult aneously and use technologies that
f5- are appropriate for a wide range of contaminant types. For example, constructing an
16 engineered multi-media cover eanAnT 	effectively contain radionuclides, heavy metals,
17 inorganic compounds, and organic compounds simultaneously. It satisfies the RAOs. of
18' protecting human health and the environment from MW exposures from contaminated soil,
11 bio-mobilization, and airborne contaminants. In situ soil vapor extraction is mo re

30, contaminant specific than the other alternatives, but it add resses a contaminant class (VOCs)
21 that is not readily treated using the other options, such as in situ stabilization. It is possible
22 that some waste management units may require a combination of the identified alte rnatives to
23, completely address all contaminants.
24

25 , The use of contaminant-specific remedial technologies was avoided because there
2§_ appear to be few, if any, waste management units where a single contaminant has been
27 identified. It is possible to construct alternatives that include several contaminant-specific
2W technologies, but the number of combinations of technologies would result in an
2^, unmanageable number of alternatives. Moreover, the possible presence of unidentified
30 contaminants may render specific alternatives unusable. Alternatives may be refined as more
31 contamination data are acquired. For now, the alternatives wi

ll
 be directed at remediating

32 the major classes of compounds (radionuclides, heavy metals, inorganics, and organics).
33

34 In all alternatives except the no-ac tion alternative, it is assumed that monitoring and
35 institutional controls are required, although they may be temporary. These features are not
36 explicitly mentioned, and details are purposely omitted until a more detailed evaluation may
37 "GR	 xb^.	 2 e	 Ti	 o'.0 Y N	 tlr ^	 by	 tl	 :C^x>. y(,yC2	 R^`.2.x 229

be performed in subsequent studies.-	 o	 ^txg^..ty]^
3wt	 4	 b %..s.R:....aTWO S4Cfi..

38 LCRS$5'F4	 W K'^'Srh.rr	3	 tl.2C `YR .".e .^`L'X3S	 •<	 ..Fw.$2v.t	 ..R. n.	 b	 .....	 CV.w..R4R<e'f'

a.1^t+^
39

40 In the next sections, the preliminary remedial action alternatives are described in more
41 detail, with the excep tion of the no-action and institutional control options.
42

9 2/03 134AWHC(SPLANT)/9-12-
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91	 7.4.2 Alternative 1—Engineered Multimedia Cover with or without Vertical Barriers

Alternative 1 consists of an engineered multimedia cover. Vertical bar riers such as
grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows
a schematic diagram of an engineered multimedia cover witheet the vertical barriers. If the
affected area includes either a naturally occur ring or engineered depression, then impo rted
bacldlll would be placed to control runoff and run-on water. The engineered cover itself
may consist of	 "R	 ""vy	 ^1	 PSot, gravel, sand, asphalt, Wfsoil, and/or raffilsynthetic
liners. A liquid collection layer could also be included. The specific design of the cover and
vertical barriers would be the subject of a focused feasibi lity study ' which may be
supported by 	 ^a ^.,.^^ .wPPo	Y J i	 g; ar	 tes€	 f	 The barrier
would be designed to minimize infiltration of surface water

posted.
	 area may be fenced, and warning signs may be

Alternative 1 would provide a permanent cover over the affected area. The cover
would accomplish the following: minimize er eliminate the migration of precipitation into
the affected soil; reduce the migration of windblown dust that originated from contaminated
surface soils; reduce the potential for d irect exposure to F
and reduce the volatilization of VOCs and tritium to the atmosphere. If vertical barriers are
included, they would limit the amount of lateral migration of contamin ants.

7.4.3 Alternative 2—In Situ Grouting or Stabilization of So il

Radioactive and hazardous soil would be grouted in this alternative using in situ
injection methods to significantly reduce the leachability of hazardous contaminants,
radionuclides and/or	 "

y
t	 q ` l^tc^igrtlo -Q VOCs from the affected soil.^,^mU n rys ygnu«ssn^ „m•^^

,^a@ b t'	 ^,tt'Y	 e^^^tt'^" ,^cic`°^

^^ ^^^' ^^ 
-
^a^ sn $ ^"`._
	 '`^"r1'  '^ "g tc )^G	 `^u.^c^a' A' ^'y tt ^,^;'^wra3̂ ^6a^:^z

A ^ aF? h _	 J?o^t n Grouting may also
be used to fill voids, such as in cribs, thereby reducing subsidence. Another variation of this
alternative would be to stabilize the soil using in situ mixing of soil with stabilizing
compounds such as pozzolanics or fly ash.

wHC(SPLANT)/9-16-92/03134A
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MM MAPTVVEM

Alternative 2 would provide a combination of immobilization and containment of heavy

	

metal, radionuclide, end inor anic' `5	^& e, 

	

g „^.	 contamination. Thus, this
alternative would reduce migration of precipitation into the affected soil; reduce the
migration of windblown dust that originated from contaminated surface so ils; reduce the
potential for direct exposure to contaminated soils; and reduce the volatilization of VOCs.

7.4.4 Alternative 3--Excavation, So il Treatment, and Disposal

Under Alternative 3, radioactive and hazardous soil would be excavated using

physical, chemical, and thermal treatment process options screened in Section 7.3. For
example, thermal desorption with off-gas treatment could be used if organic compounds a re
present; soil washing could be used to remove contaminated s

il
ts and sands or specific

compounds; and stabilization could be used to immobilize radionuclides and heavy metals.
The specific treatment method would depend on site-specific conditions

excavation or landti lled. Soil treatment by-products may require additional processing or
treatment. Figure 7-4 shows a schematic diagram of this alternative.

WHC(SPLANT)/9-12-92/03134A

0

L..J

7-12



*1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

s 18

19
20

E " 21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

DOE/RL-91-60
Draft B

Alternative 3 would be effective in treating a fu ll range of contamination, depending on
the type of treatment processes selected. Attainment of soil RAOs would depend on the
depth to which the soil was excavated. If near surface soil was treated, airborne
contamination, direct exposure to contaminated soil, and bio-mobilization of contamination
would be minimized. Because of practical limits on deep excavation, deep contamination
may not be removed and would be subject to migration into g roundwater. Alternative 3
could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility .

7.4.5 Alternative 4--In Situ Vitrification of Soil

In this alternative, the contaminated soil in a subject site would be immobilized by in
JYXR %	 h	 tl	 Y Stl 35 .	 Y % 4 $ %4 S Y.Y^ f 3'	 .Y•X4	 "'Ysitu vitrification. '^t^s^tiri$4 ^;,etuY^?p^rf^s^^d #allpz z^etermxnit^p^^^tC

qp R,,. ,^.,^t., - o :n ,rt-<4J lgure - snows a sc ema lc 	 gram or e erns ve. imporc nu
would initially be placed over the affected area to reduce exposures to the remediation
workers from surface contamination. High power electrodes would be used to vitrify the
contaminated soil under the site to a depth below where contamination is present. A large
fume hood would be constructed over the site before the start of the vitrification process to
collect and treat emissions. After completion of the vitrification, the site would be built back
to original grade with imported backfill. Fences and warning signs may be placed around
the vitrified monolith to minimize disturbance and potential exposure .

In situ vitrification is expected to be effective in treating radionuclides, heavy metals,
and inorganic contamination and may also destroy organic contaminants thereby reducing the
potential for exposures by leaching to groundwater, windblown dust and direct dermal
contact. However, this alternative would not reduce the mass or toxicity of the radionuclides
present onsite. Also, in situ vitrification may be limited to depths of less than about go, f
{100 feet). , which may not be adequate to immobilize deep contamination. The preeess-has
e* been pieven in pilet seale studies and would require tre"Rity testing (ne Razud

Waste Gensultant Y)90)-.

WHC(SPLANT)/9-12-92/03134A
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15'?
16-_r
17
18'1
19,
20
21
22-,
23
24"
25F
26
27 "
28,!
29
3P
31
32
33.
34
35
36
37
38
39
40
41
42

7.4.6 Alternative S--Excavation, Above-Ground Treatment, and Geologic Disposal of
Soil with TRU Radionuclides

0

0WHC(SPLANT)/9-12-92/03134A
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YI • Y..

YI

For Alternative 5, soil containing TRU radionuclides at concentrations exceeding
100 nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and
migration of TRU-wastes would be minimized. Potential exposure to other contaminants
would be determined by other remedial alternatives implemented. At sites containing TRU
and non-TRU wastes, the use of Alte rnative 5 alone may not satisfy all RAOs.

7.4.7 Alternative 6--In Situ Soil Vapor Extraction for 110 ^'MWig

W HC (SPLANr)/9-12-92/03134A
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1	 .'
2	 ,
3	 ,
4	 may eentain VGGs and fadienuefides, se it way have to be disposed ef as mdieae&e
5	 ,
6
7
8	 sites in the S Pkmt Aggfegate Area that eentain VGGs, the potential ase 	 _NVe
9	 e3afuetien in this aggfegate area weuld be fimked.

10

11	

)^< %^+Y Y 5Sb Q .x, tlM^	 2Y, o Sx SHO. 'fY }n^ 

j 

Rp V' J`f 3	 Y

12 FH^	

^k 5WRR tALG S	 f L43 FxvLGt 	 L1Y t^^

13	
a x
	 a %k	 $	 k G s f 63k A&^ sa R2	 m	 x ao. o L 2	 a

! ca^?? 3 	^ I'	 situ soil vapor
14	 extraction is a proven technology for removal of VOC from the vadose zone soils""

o	 ^tl ar ...K a v qe" v xsxrogq r	 q>. »v-p: r	 may»:y1st^m^^^-^e^..^r^^^.^^^^Y^^ Soil vapor extraction would reduce
16°- downward migration of the VOC vapors through the vadose zone, and thereby minimize
17 potential cross-media migration into the groundwater. The process would reduce upward
18^ migration of VOC through the soil column into the atmosphere , and thereby minimize
19- inhalation exposures to the contamin ants. In some cases the radionuc

li
des were discharged to

N: ao% —%' ", GS1FMM Nx'. 	 a k
29,,, the	 : 'a	 s	 disspesal-sites-with VOCs (e.g., MIBK). Removal of the VOC
21	 by implementing soil vapor extraction could reduce the mobi lity of the radionuclides, and
22" thereby reduce the potential for downward migration of the radionuclides. Finally, soil
23, vapor extraction would enhance partitioning of the VOC off of the soil and into the vented
24	 air stream, resulting in the permanent removal and destruction of the VOC. Alternative 6
25'' may be modified to include other technologies if contamin ants other than VOCs are present.
26 However, because of the limited number of S Plant Aggregate Area sites that contain VOCs,
27 the use of soil vapor extraction wi

ll 
not be extensive.

28'
2?t,

30 7.5 PRELl1VIINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO
31	 WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES
32

33	 The purpose of this section is to discuss which p reliminary remedial action alternatives
34 could be used to remediate each S Plant Aggregate Area waste management unit or
35	 unplanned release site. The criteria used for deciding this a re as fo

ll
ows:

36

37	 •	 Installing an engineered multimedia cover with or without vertical barriers
38	 (Alternative 1) could be used on any site where contaminants may be leached or
39	 mobilized by surface water infiltration or if surface/near-surfa ce contamination
40	 exists.
41

WHC(SPLANT)/9-12-92/03134A	 0

7-16



DOE/RL-91-60
Draft B

•	 In situ grouting or stabilization (Alternative 2) could be used on an y waste
management unit or unplanned release site that contain heavy metals,
radionuclides, and/or other inorganic compounds. In situ grouting could also be
effective in filling voids for subsidence control.

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
?_1
22
23
24
25
26
27
28

S, 29
30
31
32
33
34
35
36
37
38
39
40"
41
42

•	 Excavation and soil treatment (Alternative 3) could be used at most waste
management units or unplanned release sites that contain radionuclides, heavy
metals, other inorganics compounds, and/or semi-volatile organic compounds;

IN
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Figure 7-1. Development of Candidate Remedial
Alternatives for the S Plant Aggregate Area.
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0 Figure 7-3. Alternative 2: In Situ Grouting of Soil.
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Figure 7-5. Alternative 4: In Situ Vitrification of Soil.
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Figure 7-6. Alternative 5: Excavation, Vitrification, and Geologic Disposal of Soil with TRU Radionuclides.
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. 	 Page 1 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Soils/ •	 Prevent ingestion, inhalation, or direct Prevent migration of radionuclides and • No Action
Sediments contact with solids containing radioactive hazardous constituents that would result

and/or hazardous constituents present at in groundwater, surface water, air, or • Institutional Controls/
concentrations above MTCA and DOE biota contamination with constituents at Monitoring
standards for industrial sites (or concentrations exceeding ARARs.
subsequent risk-based standards). • Containment

•	 Remediate soils containing TRU • Excavation
contamination above 100 nCi/g in
accordance with 40 CFR 191 • Treatment
requirements.

• Disposal

•	
Prevent leaching of contaminants from

 the soil into the groundwater that would • In Situ Treatment
cause groundwater concentrations to
exceed MTCA and DOE standards at the
compliance point location.

Biota •	 Prevent bio uptake by plants. •	 Prevent bio-uptake of radioactive • No Action
contaminants.

•	 Prevent disturbance of engineered • Institutional Controls/
barriers by biota. Monitoring

• Excavation

• Disposal

• Containment

Air°' •	 Prevent inhalation of contaminated •	 Prevent adverse environmental impacts
airborne particulates and/or volatile on local biota.
emissions exceeding MTCA and DOE
limits from soils/sediments.

•	 Prevent accidental release from collapse
of containment structures.

g
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. 	 Page 2 of 2

Remedial Action Objectives

Environmental
Media	 Human Health

Buried	 • Prevent leakage of liquids from buried
Containers	 containers that would cause groundwater

concentrations to exceed MTCA
standards at the compliance point
location, or which could result in
volatilization emissions of leaking
chemicals to the atmosphere.

Environmental Protection

• Prevent wind erosion or soil cover
material that would expose buried
wastes.

• Prevent wind erosion of contaminated
soil that would lead to exposure
exceeding MTCA or DCGs.

General Response Actions

• No Action/Institutional
Controls/Monitoring

• Wind Barriers Installed

• Capping

• Drum Removal

• Subsurface Barriers

Note: v No General Response Actions are required for the air because soil remediation will eliminate the air contamination source.

W HC (SPLANT)/9-12-92/03134T
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Soil	 No Action No Action No Action NA

Institu
ti

onal Controls Land Use Restric
ti

ons Deed Restric
ti

ons NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Containment Capping Multimedia I,M,R,O

Vertical Barriers Slurry Walls I,M,R,O

Grout Curtains I,M,R,O

Cryogenic Walls I,M,R,O

Dust & Vapor Suppression Membranes/Sealants/Wind I,M,R,O
Breaks/Wetting Agents

Excavation Excavation Standard Construction I,M,R,O
Equipment

Treatment Thermal Treatment Vitrification I,M,R,O

Incineration O

Thermal Desorp tion O

Calcination I,M,R,O

Chemical Treatment Chemical Reduction M

Hydrolysis I,O

Chemical Dechlorination O

Physical Treatment Soil Washing I,M,R,O

Solvent Extraction O

Physical Separation I,M,R,O

Fixation/Solidification/ I,M,R,O
Stabilization

^

g
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Biological Treatment

Disposal	 Landfill Disposal

Geologic Repository

In Situ Treatment
	

Thermal Treatment

Chemical Treatment

Physical Treatment

Biological Treatment

No Action
	

No Action

Institutional Controls
	

Land Use Restrictions

Access Controls

Monitoring

Excavation
	

Excavation

0 0

Biota

Aerobic (Landfatming)

Anaerobic

On-site Landfill

Off-site Landfill

Offsite RCRA Landfill

Geologic Repository

Vitrification

Thermal Desorption

Reduction

Soil Flushing

Vapor Extraction

Grouting

Fixation/Solidification/
Stabilization

Aerobic

Anaerobic

No Action

Deed Restrictions

Signs/Fences

Entry Control

Monitoring

Standard Construction
Equipment

O

O

I,M,R,O

I,M,O

I,M,O

T (I,M,O non-transuranic
radionuclides if mixed

with T)

I,M,R,O

O

M,O

I,M,R,O

O

I,M,R

I,M,R,O

O

O

NA

NA

NA

NA

NA

I,M,R,O

t"
py `n
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Table 7-2. PreHminM Remedial Action Technologies.	 Page 3 of 3

Media	 General Response Action	 Technology	 Process Option	 Contaminants Treated

Disposal	 Landfill Disposal	 Landfill Disposal	 I,M,R,O

Containment	 Capping	 Multimedia	 I M R O

I = Other Inorganics contaminants applicability
M = Heavy Metals contaminants applicabili ty
R = Radionuclide contaminants applicability
O = Organic contaminants applicability
NA = Not Applicable
T = TRU Radionuclides Applicability

0

G
O
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Table 7-3. Screening of Process Options. Page 1 of 8

Technology Rela
ti
ve

Type	 Process Op
ti

on Description Effectiveness Implementability Cost Conclusions

SOIL TECHNOLOGIES:

No Action	 No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a
contamina

ti
on or reduce the the contamination or might not be acceptable to "baseline" case.

exposurepathways. exposure pathways. regulatory agencies, local
governments, and the public.

Land Use	 Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used
Restrictions	 Restrictions and prohibit certain land implementation. Does not eas

il
y implemented. in conjunction with

uses such as farming. reduce contamination. other process
options.

Access	 Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used
Controls around areas of soil signs are maintained. Rest rictions on future land in conjunction with

contamination. use. other process
options.

Entry Control Insta
ll

 a guard/monito ring Very effective in keeping Equipment and personnel Low Retained to be used
system to prevent people people out of the easily implemented and in conjunction with
from becoming exposed. contaminated areas. read

il
y available. other process

options.

Monitoring	 Monitoring Analyze soil and soil gas Does not reduce the Eas
il
y implemented. Low Retained to be used

samples for contaminants contamination, but is very Standard technology. in conjunction with
and scan with radiation effective in tracking the other process
detectors. contaminant levels. options.

Capping	 Multimedia Pine soils over synthetic Effective on all types of Eas
il
y implemented. Medium Retained because of

membrane or other layers contaminants, not likely to Restrictions on future land potential
and covered with so il ; crack. Likely to holdup use will be necessary . effectiveness and
applied over contaminated
areas.

over time. implementability.

Ver tical	 Slurry Walls Trench around areas of Effective in blocking Commonly used prac tice and Medium Retained for sha
ll

ow
Barriers contamination is fi

ll
ed with lateral movement of all eas

il
y implemented with contamination.

a soil (or cement) bentonite types of soil standard earth moving
slurry. contamina

ti
on. May not equipmem. May not be

be effective for deep possible for deep
contamination. contamination.

Grout Curtains Pressure injection of grout Effective in blocking Commonly used prac tice and Medium Retained because of
in a regular pattern of lateral movement of 

all
eas

il
y implementable, but potential

drilled holes. types of soil depends on soil type. May be effectiveness and
contamination. difficult to ensure continuous implememability .

wall.

V
O

btl ^
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Medium Rejected because it is
difficult to
implement.

Low Rejected because of
limited duration of
integrity and
protection.

Low	 Retained because of
potential
effectiveness and
implememability. 	

g
High	 Retained because of

potential ability to
immobilize
radionuclides and
destroy organics.

High	 Rejected because of
potential air
emissions and
wastewater
generation.

Medium Retained because of
potential
effectiveness and
implementability.

E

d<aDre 1-.3. acreenmg or rrocess Wions.	 L or 5

Relative
Effectiveness	 Cost	 Conclusions

Technology
Type Process Option

Cryogenic Walls

Dust and Membranes/
Vapor Sealants/
Suppression Wind Breaks/

Wetting Agents

Excavation Standard
Excavating
Equipment

Thermal Above-ground
Treatment Vitrification

C

Incineration

Thermal
Desorption

Circulate refrigerant in
pipes surrounding the
contaminated site to create
a frozen curtain with the
pore water.

Using membranes, sealants,
wind breaks, or wetting
agents on top of the
contaminated soil to keep
the contaminants from
becoming airborne.

Moving soil around the site
and loading soil onto
process system equipment.

Convert soil to glassy
materials by application of
electric current.

Destroy organics by
combustion in a fluidized
bed, kiln, etc.

Organic volatilization at 150
to 400°C (300 to 800°F) by
heating contaminated soil
followed by off gas
treatment.

Effective in blocking
lateral movement of all
types of soil
contamination.

Effective in blocking the
airborne pathways of all
the soil contaminants, but
may require regular
upkeep.

Effective in moving and
transporting soil to
vehicles for transportation,
and for grading the
surface.

Effective in destroying
organics and immobilizing
the inorganics and
radionuclides. Off-gas
treatment for volatiles nay
be required.

Effectively destroys the
organic soil contaminants.
Some heavy metals will
volatilize. Radionuclides
will not be treated.

Effectively destroys the
organic soil contaminants.
Heavy metals leas likely to
volatilize than in high
temperature treatments.
Radionuclides will not be
treated.

Specialized engineering
design required. Requires
ongoing freezing.

Commonly used practice and
very easy to implement, but
land restrictions will be
necessary.

Equipment and workers are
readily available.

Commercial units are
available. Laboratory testing
required to determine
additives, operating
conditions, and off gas
treatment. Must pre-treat soil
to reduce size of large
materials.

Technology is well
developed. Mobile units are
currently available for
relatively small soil
quantities. Off-site treatment
is available. Air emissions
and wastewater generation
should be addressed.

Successfully demonstrated on
a pilot-scale level. Full-scale
remediation yet to be
demonstrated. Pilot testing
essential.

WHC(SPLANT)/9-3-92/03134T



Chemical	 Chemical
Treatment	 Reduction

Hydrolysis

n

Chemical
Dechlorination

Chemical
Dechlorination

Physical	 Soil Washing
Treatment

Table 7-3. Screening of Process Options.

Technology
Type	 Process Option

Calcination

Description

High temperature
decomposition of solids into
separate solid and gaseous
components without air
contact.

Treat soils with a reducing
agent to convert
contaminants to a more
stable or less toxic form.

Acid- or base-catalyst
reaction in water to break
down contaminants to less
toxic components.

Detoxify chlorinated
organic chemicals by
reaction with organic
reagents.

Detoxify chlorinated
organic chemicals
byreaction with organic
reagents.

Leaching of waste
constituents from
contaminated soil using a
washing solution.

Effectiveness

Effective in the
decomposition of
inorganics such as
hydroxides, carbonates,
nitrates, sulfates, and
sulfites. Removes organic
components but does not
combust them because of
the absence of air.
Radionuclides will not be
treated.

May be effective in
treating heavy metal soil
contaminants.
Radioactivity will not be
reduced.

Very effective on
compounds generally
classed as reactive.
Limited effectiveness on
stable compounds.
Radioactivity will not be
reduced.

Not commonly used on the
chlorinated compounds
that have been identified at
T Plant.

Not commonly used on the
chlorinated compounds
that have been identified at
Z Plant.

Effectiveness is
contaminant specific.
Generally more effective
on contaminants that
partition to the fine soil
fraction. Radioactivity
will not be reduced.

Commercially available.
Most often used for
concentration and volume
reduction of liquid or aqueous
waste. Off-gas treatment is
required.

Virtually untested on treating
soils. Competing reactions
may reduce efficiency.

Common industrial process.
Use for treatment of soils not
well demonstrated.

Difficult to implement.
Requires soil washing or
solvent extraction before use.

Difficult to implement.
Requires soil washing or
solvent extraction before use.

Treatability tests are
necessary. Well developed
technology and commercially
available.

Page 3 of 8

Relative
Cost	 Conclusions

High	 Rejected because of
limited effectiveness
on non-liquid or
aqueous wastes.

Medium Rejected because of
limited applicability
and implementation
problems.

Medium Rejected because of
limited effectiveness
and unproven on
soils.

High	 Rejected because of
limited effectiveness
and difficult
implementation.

High	 Rejected because of
limited effectiveness
and difficult
implementation.

Medium Retained because of
potential
effectiveness and
implementability.

g
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Physical
Separation

Fixation)
Solidification/
Stabilization

a

Biological
Treatment

Separating soil into size

fivctions.

Form low permeability
solid matrix by mixing so

il

with cement, asphalt, or
polymeric materials.

Containerization Enclosing a volume of
waste within an inert jacket
or container.

Aerobic	 Microbial degradation in an
(Landfunting)	 oxygen-rich environment.

1]
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Table 7-3. Screening of Process Optit	 4 Ot ZS

Technology

Type
	

Process 0

Solvent
Extraction

Description

Contacting a solvent with
contaminated soils to
preferen tially dissolve the
contaminants into the
solvent.

Effectiveness

'Be selected solvent is
often just as hazardous as
the contaminants presented
in the waste. May lead to
further contamination.
Radioactivity will not be
reduced.

Effective as a
concentration process for
a
ll 

contaminants that
par tition to a specific so il

size fraction.

Effective in reducing
inorganic and radionuclide
soil contaminant mobility .
Effectiveness for organic
stabilization is highly
dependent on the binding

agent.

Effective for difficult to
stabilize, extremely
hazardous, or reactive
waste. Reduces the
mobility of radionculides.

Effectiveness is very
contaminant- and
concentration-specific.
Treatment has been
demonstrated on a variety
of organic compounds.
Not effective on inorganics
or radionuc

li
des.

Implementability

Laboratory testing necessary
to determine appropriate
solvent and operating
conditions. Not fully
demonstrated for hazardous
waste applications.

Most often used as a
pretreatment to be combined
with another technology.
Equipment is readily
ava

il
able.

Stabiliza
ti

on has been
implemented for site
remediations. Treatabi lity
studies are needed. Volume
of waste is increased.

May be implemented for low
concentration waste.
Disposal or safe storage of
containers required.
Regulatory constraints may
prevent disposal of containers
of certain waste typea.

Various options are
commercially available to
produce contaminant
degradation. Treatability
tests are required to
determine site-specific
conditions.

Rela
ti

ve
Cost	 Conclusions

Medium Rejected because the
solvent may lead to
further
contamina

ti
on.

Low	 Retained because of
potential

effectiveness and
implementability .

Medium Retained because of
potential
effectiveness and
implementability .

Low	 Retained because of
poten

ti
al

effectiveness and
implementability.

Medium Rejected because of
limited app

li
cability

and difficult
implementation.

,

g
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Technology

Type

Disposal

In Sim
Thermal
Treatment

Landfill

Disposal

Geologic
Repository

Process Option

Anaerobic

Vitrification

Thermal
Desorption

Medium Retained because of
potential
effectiveness and
implementability .

High	 Retained because of
effectiveness on TRU
wastes.	 g

High	 Retained because of
	

bd ^
potential ability to
immobilize 	 O
radionuclides and
destroy organics.

Medium Rejected because of
limited applicability .

0
iaole /-a. acreelling or rrocess vpnons. rage z) or a

Rela
ti

ve
Cost	 Conclusions

Medium Rejected because of
limited applicability
and difficult
implementation.

Description

Microbial degradation in an
oxygen deficient
environment.

Place contaminated soil in
an exis

ti
ng onsite landfi

ll.

Put the contaminated soil in
a safe geologic repository .

Electrodes are inserted into
the so

il
 and a carbon/glass

frit is placed between the
electrodes to act as a starter
path for initial melt to take
place.

Soil is heated in situ by
radio-frequency electrodes
or other means of heating to
temperatures in the 80 to
400°C (200 to 750°F)
range thereby causing
desorption of volatile and
semi-volatile organics from
the soil.

Effectiveness

Effectiveness is very
contaminant and
concentration specific.
Treatment has been
demonstrated on a variety
of organic compounds.
Not effective on inorganics
or radionuclides.

Does not reduce the soil

contamination but moves
a
ll 

of the contamination to
a more secure place.

Does not reduce the soil

contamina
ti

on, but is a
very effective and long-
term way of storing
radionuclides. Probably
unnecessary for
nonradioactive waste.

Effective in immobilizing
radionuclides and most
inorganics. Effectively
destroys some organics
through pyrolysis. Some
volatiliza

ti
on of organics

and inorganics may occur.

Effective for removal of
vola

ti
le and semi-volatile

organics from soil .
Ineffective for most
inorganics and
radionuclides.
Contaminants are
transferred from soil to

Various options are
commercia

ll
y available to

produce contaminant
degrada

ti
on. Treatability

tests are required to
determine site,-specific,
conditions.

Eas
il

y implemented if
sufficient storage is ava

il
able

in an on-site landfi
ll

 area.

Not easy to implement
because of limited site
ava

il
ability, and permits for

transpor ting radioactive
wastes are hard to get.

Potentially implementable.
Implementability depends on
site configuration, e.g.,
lateral and ver tical extent of
contamina tion. Treatability
studies required.

Implementable for sha
ll

ow
organics contamination. Not
implementable for
radionuc

li
des and inorganics.

Emission treatment and
treatibility studies required.

WHC(SPLANT)/9-3-92/03134T
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In Situ
Chemical
Treatment

In Situ
Physic$
Treatment

Chemical
Reduction

Soil Flushing

Vapor
Extraction

lame /-J. Jcreelling or YfoceSS VpnonS.
Technology

Type	 Process Option	 Description	 Effectiveness	 Implementability

M

Grouting

Fixation/
Solidification/
Stabilization

Reducing agent is added to
the soli to change oxidation
state of target contaminant.

Solutions are injected
through injection system to
flush and extract
contaminants.

Vacuum is applied by use
of wells inducing a pressure
gradient that causes
volatiles to flow through air
spaces between soil
particles to the extraction
wells.

Involves drilling and
injection of grout to form
barrier or injection to fill
voids.

Solidification agent is
applied to soil by muting in
place.

Effective for certain
inorganics, e.g.,
chromium. Ineffective for
organics. Limited
applicability.

Potentially effective for all
contaminants.
Effectiveness depends on
chemical additives and
hydrology. Flushing
solutions posing
environmental threat likely
to be needed. Difficult
recovery of flushing
solution.

Effective for volatile
organics. Ineffective for
inorganics and
radionuclides. Emission
treatment required.

Effective in limiting
migration of leachate, but
difficult to maintain
barrier integrity.
Potentially effective in
filling voids.

Effective for inorganics
and radionuclides.
Potentially effective for
organics. Effectiveness
depends on site conditions
and additives used.

Difficult to implement in situ
because of distribution
requirements for reducing
agent.

Difficult to implement. Not
implementable for complex
solvents of contaminants.
Flushing solution difficult to
recover. Chemical additives
likely to pose environmental
threat.

Easily implementable for
proper site conditions.
Requires emission treatment
for organics and capture
system for radionculides and
volatilized metals.

Implememable as barrier and
for filling voids.
Implementability depends on
site conditions.

Implementable. Treatability
studies required to select
proper additives. Thorough
characterization of subsurface
conditions and continuous

Relative
Cost	 Conclusions

Low Rejected because of
limited applicability
and implementation
problems.

Medium Rejected because of
implementation
problem.

Medium Retained for potential
application to volatile
organics.

Medium Retained because of
ability to limit
contaminant
migration and
potential use for
filling void spaces.

Medium Retained because of
potential
effectiveness and
implementabifity.

g

lTJ r

O

WHC(SPLANT)/9-3-92/03134T



0 0
'Fable 7-3. Screening of Process options. 	 / or iS

as

Technology
Type	 Process Option Description Effectiveness Implementabifity

Relative
Cost Conclusions

In Situ	 Aerobic Microbial growth utilizing Effective for most organics Difficult to implement. Low Rejected because of
Biological organic contaminants as at proper conditions. Treatahility studies and limited app

li
cability

Treatment substrate is enhanced by Ineffective for inorganics thorough subsurface and difficult
injection of or spraying and radionuc

li
des. characterization required. implementation.

with oxygen source and
nutrients.

Anaerobic Microbial growth uti
li

zing Effective for volat
il
e and Difficult to implement. Low Rejected because of

organic contaminants as complex organics. Not Anoxic ground conditions limited app
li

cability
substrate is enhanced by effective for inorganics required. Treatability studies and difficult
addition of nutrients. and radionuc

li
des. and thorough subsurface implementa

ti
on.

characterization necessary.

BIOTA TECHNOLOGIES:

No Action	 No Action Do nothing to clean-up the Not effective in reducing Easily implemented, but Low Retained as a
contamination or reduce the the contamination or might not be acceptable to "baseline"case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.

Land Use	 Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used
Restric

ti
ons	 Restrictions and prohibit certain land is continued. Does not eas

il
y implemented. in conjunction with

uses such as ag riculture. reduce contamination. other process
options.

Access	 Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used
Controls around areas of maintained. Restrictions on future land in conjunction with

contamination to keep use. other process
people out and the biota in. options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel are Low Retained to be used
system to eliminate people people out of the eas

il
y implemented and in conjunction with

from coming in contact with contaminated areas. readily available. other process
the contamination. options.

Monitoring	 Monitoring Take biota samples and test Does not reduce the Easily implemented. Low Retained to be used
them for contaminants. contamination, but is very Standard Technology. in conjunction with

effective tracking the other process
contaminant levels. options.

Capping	 Multimedia Fine soils over synthetic Effective in reducing the Easily implemented. Medium Retained because of
membrane or other layers uptake of contaminants, Restrictions on future land potential
and covered with soil ; not likely to crack. Likely use wi

ll
 also be necessary. effectiveness and

applied over contaminated
areas.

to hold up over time. implementability.

g
^ r
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Table 7-3. Screening of Process Options. 	 Page 8 of 8
Technology Relative

Type Process Option Description Effectiveness Implememability Cost Conclusions

Excavation standard Remove affected biota and Effective in moving and Equipment and workers are Low Retained because of
Excavating load it onto process system transporting biota to readily available. potential
Equipment equipment. vehicles for transportation. effectiveness and

implementability.

Disposal Landfill Place contaminated biota in Does not reduce the biota Easily implemented if Medium Retained because of
Disposal an existing landfill. contamination but moves sufficient storage isavailable potential

all of the contamination to in an offsite landfill area. effectiveness and

WHC(SPLANT)/9-3-92/03134T



9
Table 74. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and

Unplanned Release Sites.	 Page 1 of 3

Waft Managementnt Unit or Unplanned Release

Alt 1.
With or Without
Vertical Berrien

Alt 2.
In Situ

Grouting or
Stabilintion

Alt 3.
Excavation and

Treatment

Alt 4.
in Situ

Vitrification

Alt 5.
Excavation,

Treatment, and
Geologic Di il8p. of

TRU So

Alt 6.
In Situ Soil Vapor

Extraction for VGCs

Cribsaft Dnuns

216-S-1 & -2 Cribs

216-S-5 Crib • •

216-M Crib • • • • •

216-S-7 Crib • • •

216-S-9 Crib • •

216-S-13 Crib • • • • •

216-S-20 Crib • • •

216-S-22 Crib • • • • •

2165-23 Crib • • • •

216-S-25 Crib • • • •

216-S-26 Crib

216-S-3 French Drain • • • • •

ponds, Witches,:and Tirsoclies
216-S-I0PPond • • • •

216S-11 Pond • • • •

216-S-15 Pond • • • • •

216-S-16PPond • • • • •

216-S-17Pond • • • • •

216-S-19 Pond • • •

216-S-101) Pond Is

216-S-161) Pond •

216-U-9 Ditch • •

216-S-8 Trench •

0
0

u

0
rA
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Table 74. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites.	 Page 2 of 3

Waste Management Unit or Unplanned Releax

Alt 1.
With or Without
Vertical Barrien

Alt 2.
In Situ

Grouting or
Stabilization

Alt 3.
Excavation and

Treatment

Alt 4.
In Situ

Vitrification

Alt 5.
Excavation,

Treatment, and
Geologic Disp. of

TRU So
il

Alt 6.
In Situ Soil Vapor

Extraction for VOCa

216S-12Trench • • • • •

216S-14Trench • • • • •

2165-18 Trench • • • • • •

-...	 -.:	 --	 -	 :`:-5eptic:Tanka and Associated Dram F ieldsa;S	 -	 -	 ..-	 ...-,-`

2607-W6 Sep tic Tank and Tile Field • • •

2607-WZ Septic Tank • • •

Sanitary Crib • • • •

Tnnifer paaitities; Diversion BdxeSnnd Pipetuiea

2165-172 Control Structure • • •

29045-160 Control Structure • •

29045-170 Comrol Structure • •

29045-171 Control Structure • •

2075-Retention Basin • • •

207SLRetention Basin • • •

218-W-7 Burial Ground • • •

218-W-9 Burial Ground • • • • • •

UN-200-W-32 • • •

UN-200•W-34 • • •

UN-200-W-35 • • •

UN-200-W-4 1 • • •

UN-200-W-42 • •

U
O

tr1 ^
r
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Table 74. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites.	 Page 3 of 3

Waste Management Unit or Unplanned Releax

Alt 1.
With or Without
Vertical Bar riers

Alt 2.
In Sim

Grouting or
Stabiliza tion

Alt 3.
Excavation and

Treatment

Alt 4.
In Sim

Vitrification

Alt 5.
Excavation,

Treatment, and
Geologic Disp. of

TRU Soil

Alt 6.
In Sim Soil Vapor

Extraction for VOCa

UN-200-W-43 • • •

UN-200-W-52 • •

UN-200-W-56 •

UN-200-W-61 • • •	 p	 ..

UN-200-W-69 • • •

UN-200-W-83 • • •

UN-200-W-108 • • •

UN-200-W-109 • • •

UN-200-W-116 • • •

UN-2WW-123 • • •

UN-2WW-127 • • •

UN-216-W-30 • • •	 ""
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DOE/RL-91-60
Draft B

1 8.0 DATA QUALITY OBJECTIVES
2
3
4 As described in Section 1.2.2, this aggregate area management study (AAMSprocess,
5 as part of the Hanford $ ffl,,Past-Practice Strategy (ThenVse.-. t,, t	 .`	 a, is)
6 designed to focus the remedial investigation (RQfeasibili ty study (FS) process toward
7 comprehensive cleanup or closure of all contaminated areas at the earliest possible date and
8 in the most effective manner. The fundamental p rinciple of the HanfordPast-Practice
9 Strategy is a "bias for action" that emphasizes the maximum use of existing data to expedite

10 the RUMS process as we
ll

 as allow decisions about work that can be done at the site early in
11 the process, such as expedited response actions (ERAS), inte rim remedial measures (IRMs),
12 limited field investigations (LFIs), and focused feasibility studies (FFS). The data have
13 already been described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are

p̂ 14 described in Section 7.0. However, data, whether existing or newly acquired, c an only be
15 used for these purposes if it meets the requirements of data quality as defined by the data
16 quality objective (DQO) process developed by the U.S. Environmental Protection Agency
17 (EPA) for use at Comprehensive Environmental Response, Compensation, and Liability Act
18 (CERCLA) sites (EPA 1987). This section implements the DQO process for this, the

-' 19 scoping phase, in the S Plant Aggregate Area.
20
21
22

In the guidance document for DQO development (EPA 1987), the process is desc ribed
as involving three stages which have been used in the org anization of the following sections:

23
24 •	 Stage 1--Identify decision types (Section 8.1)
25
26 •	 Stage 2--Identify data uses and needs (Section 8.2)
27

"- 28 •	 Stage 3--Design a data collection program (Section 8.3).
29
30
31 8.1 DECISION TYPES (Stage-1) ,ASE 1 ^(^	 X^Q	 CIC S$

^rt5>:.YU>.v'>:.QS

32
33 Stage 1 of the DQO process is undertaken to identify:
34
35 •	 The decision makers (thus data users) relying on the data to be developed
36 (Section 8.1.1)
37
38 •	 The data available to make these decisions (Section 8.1.2)
39
40 •	 The quality of these available data (Section 8.1.3)
41
42 •	 The conceptual model into which these data must be incorporated (Section 8.1.4)

WHC(SPLANT)/9-17-92103135A
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1	 •	 The objectives and decisions that must evolve from the data (Section 8.1.5).
2
3	 These issues serve to define, from various sides, the types of decisions that wi ll be
4	 made on the basis of the S Pl ant AAMS.
5
6
7	 8.1.1 Data Users
8
9	 The data users for the S Plant AAMS {and subsequent investigations such as LFIs,
10	 RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility, Investigations
11	 (RFI)}/^,`o,^Cxf^v^^,^uCes^l^ 	 ^ ^ are the following:
12

13	 •	 The decision makers for po licies and strategies on remedial action at the Hanford
14	 Site. These are the signato ries of the Hanford Federal Facility Agreement andY

15	 Consent Order (Tri-Party Agreement) (Ecology et al 1990) including the U.S

16	 ,
\W C^ :p`F}5'; F

MEN,
	 9':RW' s^	 tlaq yw?»:z

, as ri{ita afcaj?
M aEow^^'	

^^^ ri.4::.:^a..L. 	 xSawS )x?xwLx

17 ;	 EPA, and th Washingwil S'-- a Department of Eeelegy
18	 feleg3)I?3 .
19

20°	 Nominally these responsibilities are assigned to the heads of these agencies (the
21Secretary of Energy for DOE, the Administrator of EPA, and the Director of
22

.
	Ecology), although the political process requires that more local policy-makers

23-	 (such as the Regional Administrator of EPA and the head of the U.S. Depa rtment
24	 of Energy, Richland Operations Office (DOE/RL) and, to a great extent,
25	 technical and policy-assessment staff of these agencies wi ll have a major say in
26	 the decisions to be evolved through this process.

27

28 t	 •	 Unit managers of Wes
ti

nghouse Hanford and poten
ti

ally other Hanford Site
29^	 contractors who wi

ll
 be tasked with implemen ting remedial activities at the

30	 S Plant Aggregate Area. Staff of these contractors wi
ll

 have to make the lower
31	 level (tactical) decisions about approp riate scheduling of ac tivities and allocation
32	 of resources (funding, personnel, and equipment) to accomplish 1111

33	 %'cstghDthe AAMS eeexexidatierls.
34

35	 •	 Concerned members of the wide community involved with the Hanford Site.
36	 These may include:
37

38	 -	 Other state (Washington, Oregon, and other states) and federal agencies

WHC(SPLANT)/9-17-92/03135A
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0
1 -	 Affected Indian tribes2
3 -	 Special interest groups
4

5 -	 The general public.6
7 These groups wi

ll
 be involved in the decision process through the implementation

8 of the Community Relations Plan (GRP) (Ecology et al. 1989), and will apply
9 their concerns through the "primary" data users, the signatories of the Tri-Party

10 Agreement.
11
12 The needs of these users will have a pivotal role in issues of data quality. Some of this
13 influence is already imposed by the guidance of the Tri-Party Agreement.

m 14

15

16 8.1 .2 Ava ilable Information
17

_ 18 The Hanford ^Practice Strategy specifies a "bias for action" which intends to
19 make the maximal use of existing data on an initial basis for decisions about remediation.
20 This emphasis can only be implemented if the existing data are adequate for the purpose.
21

22 Available data for the S Plant Aggregate Area are presented in Sec tions 2.0, 3.0, and
23 4.0 and in 41opical reports prepared for this study. As described in Section 1.2.2, these
24 data should address several issues:

25
= 26 •	 Issue 1: Facility and process descriptions and operational histories for waste

27 sources (Sections 2.2, 2.3, and 2.4)
28

rN 29 0	 Issue 2: Waste disposal records defining dates of disposal, waste types, and
30 waste quantities (Section 2.4)
31

32 •	 Issue 3:	 Sampling events of waste effluents and affected media (Sec tion 4.1)
33

34 •	 Issue 4: Site conditions including the site physiography, topography, geology,
35 hydrology, meteorology, ecology, demography, and archaeology (Sec tion 3.0)
36

37 •	 Issue 5: Environmental monitoring data for affected media including air, surface
38 water, sediment, soil, groundwater and biota (Section 4.1, except that
39 groundwater data is presented in the separate 200 West Groundwater Aggregate
40 Area Management Study Report, AAMSR).
41

0
WHC(SPLAN1)/9-17-92/03135A
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A major requirement for adequate characte rization of many of these issues is
identification of chemical and radiological constituents associated with the sites, with a view
to determine the contaminants of concern there and the extent of their distribution in the soils

beneath each of the waste management units in the S Plant Aggregate Area. There was
found to be a limited amount of data in this regard. The data repo rted for the various waste
management units in the S Plant Aggregate Area (See Section 4.1 and Tables 4-1, 4-2, and
4-3) have been found to describe:

Inventory: generally estimated from chemical process data and emphasizing
radionuclides (Issues 1 and 2). These data are especially limited regarding
reconstruction of early operations activities, and even the most recent data are
based on very few sampling events, possibly non-representative of the long-term
activity of the waste management units. In some cases (e.g., for 216 14-17

^.
gene#}-^^;.'<.< .' .^ .8 ; ^. ^; -.even the location of the faci lity is not adequately
understood.

Surface radiological surveys: undifferentiated radiation levels, without
identification of radionuclides present, presented in terms of extent of radiation
and maximal levels (Issue 5). These histo rical data are extremely difficult to
relate to the present-day distribution and nature of the radioactive contamination
they purport to measure because of the lack of radionuclide identi fication and the
likelihood that changes have occurred (at least to surface soils) since the time of
these surveys.

External radiation monitoring: similar to the surface radiological su rveys but
provide even less information because with a fixed-point thermoluminescent
dosimeter (TLD) no spatial distribu tion is provided. In addition, data are also
available for some TLDs placed at points not associated with specific waste
management units.	 e'fLD datag	 >^^	 agai i^.wso do not differentiate radionuclide
species.

Waste, soil, or sediment sampling--these include waste sampling in SST6206
s e1;f	 (in the 241-S and NJ `SX TankFarms), wastes in the 207-SL
Retention Basin; sediments from the 216-S-10D Ditch were co llected and
analyzed for radionuclide contamination, and soil samples in the vicinity of the
216-S-1 and 2 Cribs were collected and analyzed for radionuclides. The qua lity

of these data is -__.._ ........ ......... ... 
*"11T,	 ies	 (aa	 pngd`t^ntett_
at the release

makes the data 	 to

determination of the	 tribution of coi

WHC(SPLANI)/9-17-92/03135A
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0

4 There is also a set of data of soil sampling and analysis that was conducted for
5 several years on a g rid pattern, and cannot be assigned to a particular waste
6 management unit. These data would indicate impacts of histo rical operations at
7 the Hanford Site, and in the vicinity of the g rid points, but the impacts cannot be
8 ascribed to a particular unit and so do not assist in decision making on a unit-by-
9 Y	 § g	 'MY »̂" R`xcw..ro,:Rb	 fi `> 9 ro>	 52L' XG	 9 xUbUV»b YO	 ^Y"'^Rw	 aw E tl	 `43	 w 'j'^unit basisutarb^xed5 #o	 y Rbx...^a^a^ve .
10

11 •	 Biota sampling--only in the 216-S-10D Ditch. These data could assist assessment
12 of bio-uptake and bio-transfer pathways from this unit (Issue 5).
13

t 14 There are also analytical data for g rid-point samples of vegetation which c annot
15 be assigned to a specific waste m anagement uni	 ga txta =beiise u( Yt	 itdz

`C§RS'MKf'bx	 'MXGXSL'RRSY.YRL

16 aA `YXV.`T`i.	 »>`RyXfitl 1S<fM.m.2 b K 5"x"UM	 o	 1<fi§aY	 Mroa•.*MfiE	 AA'X .Rd:.W'x'	 bX3.

90M d'^t,a^^n^^^^^s^^^t^4u
17

18 •	 Borehole geophysics: these data, for a number of units discharged to the soil

19 column (cribs, trenches, and ditches) and the single-shell tanks, were designed to
20 detect the presence of radionuclides (by their gamma-ray radiation) in the

9
21 subsurface and to indicate whether these materials are migrating vertically (Issue
22 5). A list of these surveys that have been conducted in the S Pl ant Aggregate
23 Area is included in the Data Package Topical Repo rt prepared for this study
24 (Chamness et al. 1991). These^astetfdata are limited by the
25 method's inability to identify specific radionuclides and thus to differentiate

-.,.. 26 naturally-occurring radioactive mate rials from possible releases. 	 Variations in
27 quality control further limit their comparability and possible use for estimation of
28 concentrations.

29

30 Besides these historic data, additional borehole geophysical data will be available
31 through the Radionuclide Logging System (RLS), being car ried out at the time of
32 this report and in support of the AAMS process. Like the previous (gross
33 gamma) logging conducted at waste management units in the S Plant Aggregate
34 Area, the RLS depends on gamma rays and cannot detect some species of
35 radionuclides. However, unlike the gross gamma surveys, the RLS is designed to
36 identify individual radionuclide species through their characte ristic gamma ray
37 photon energy levels. It should thus be able to differentiate naturally-occurring
38 radionuclides from those resulting from releases. It will also (like gross gamma
39 logging) determine the vertical extent of the presence of the radionuc lides. It will
40 be conducted in about ten wells located in the S Pl ant Aggregate Area and will be
41 available with completion of the AAMS process.
42

WHC(SPLAN1)/9-17-92/03135A
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1	 Based on the above summary , the data are considered to be of va rying quality. These
2	 data have not been validated, a process generally required for risk assessment or final ear

x•vvv-.^.	
w,....

3	 ^yf̂ nisi ROD), purposes. Most of the data are based on field methods, which are
4	 generally applicable only for screening gurpesed oY^rse:tand can be used to focus future
5	 activities (e.g., sampling and analysis plans).
6
7	 They are considered to be deficient in one or more of the following ways:

9	 •Ehoil tte :j chE1^xA fieen	 e. Aare unable to differentiate:ma^Y.eaa„^x:-..mas'.^`i^7isss^...V:ww.^.•.n'.^.^a a	 ,.».a.,..rsg
10	 the various radionuclides which may have been present at the time of the su rvey.
11

12	 •	 The release locations have been ch anged (especially by remediation activities)
13	 since the time of the survey or sampling, and it is likely that contaminant
14	 distributions have changed.
15

16•	 •	 The survey or sampling has been done at a location different from the waste
1 17	 management unit or release, and so would not be representative of the
f8'	 concentrations in the zone of the release. This deficiency applies to ho rizontal
19	 and vertical differences in location: the borehole geophysies" 	 data may..,	 .
20	 be at the correct depths, but the distance of the borehole from the waste
11	 management unit can severely attenuate the gamma-radiation which is used to
22	 indicate contamination; surface sampling and surveys similarly cannot establish
23	 subsurface contaminant concentrations or even disprove the possible presence of
24	 some radioactive constituents (particularly alpha-emitting transur anic elements,
25-	 TRUs).
26

27 	There has been virtually no measurement of non-radioactive hazardous
28-	 constituents in the sampling and analysis of media in the S Plant Aggregate Area.
29

S6'	 As a result of these deficiencies, the data are not considered to be usable for input to a
31 quanti tative risk assessment or for comparison to ARARs. 6M ix;• .^d sc̀  HMM floe ^a

M xY	 `y`.YSk '9'U'y` N"	 x x'g` 'Yi.	 K"Y Y}	 ^^(32	 c)izalies isRrQztfS_:
k H'i.aJinS.AE^•.++ ... ,fi.,ii.RY.:.MUG

33

34	 In addition to these data, there are also data regarding site conditions (Issue 2) that do

35	 not directly relate to the presence of environmental releases, but which will assist in the
36	 assessment of its potential migration if present. These data are generally summarized in the
37	 Topical Reports prepared for this AAMS. Those include the following:
38

39	 S Plant Geologic and Geophysics Data Package for the 200 RAMS (Chamness et
40	 al. 1991), which contains tables of wells in which borehole geophysics have been
41	 conducted, the types and dates of the tests, and a reference to indicate the

42	 physical location of the logs. The package also includes a list of the data

WHC(SPLAkM/9-17-92/03135A 0
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1 available from the drilling of each well located in the S Plant Aggregate Area,
2 such as the logs available (driller's or geologist's; indication of their physical
3 location; grain size, carbonate, moisture, and chemical/radiological analyses; lists
4 of depths, dates, elevation, and coordinates for all wells); and copies of the
5 boring logs and well completion (as-built) summaries for a selection of wells in
6 the S Plant Aggregate Area.
7
8 •	 Geologic Setting of the 200 West Area: An Update (Lindsey et al. 1991) includes
9 descriptions of regional stratigraphy, structural geology, and local (200 West

10 Area) stratigraphy, with revised structure and isopach maps of the various
1l unconsolidated strata found beneath the 200 West Area.
12
13 The data in these topical reports was obtained for the Aggregate Area study based on
14 a review of driller's and geologist's logs for wells drilled in the S Plant Aggregate Area. A
15 selection of 15 of those logs was made which best represented the geologic structures below

,. 16 the AIggregate 4ea and are presented in Chamness et al (1991). Lixdsay- 	 dse et al.
17 (1991) then used these wells (and others from other AIggregate -Afteas in the 200 West
18 Area) to develop cross-sections, structure maps, and isopach maps, which were in turn
19 adapted to the specific needs of this report and presented in Section 3. 	 Only existing logs
20 were used; no new wells were drilled as part of this study. The quality of the data varies
21 among the logs according to the time they were drilled and the scope of the study they were
22 supporting, but generally these data are sufficient for the general geological characterization
23 of the site. Issues involving the potential of contaminant migration at specific sites, based on
24 stratigraphic concerns, may not be fully addressed through any existing borings or wells
25 because appropriate borings may not be located in close proximity; these issues should be
26 addressed during subsequent field investigations at locations where contaminant migration is
27 considered likely.
28
29 Another class of data that was gathered in the general area of the 200 West Area, and
30 therefore potentially appropriate to the S Plant Aggregate Area, is the result of a set of
31 studies that were performed for the Basalt Waste Isolation Project (BWIP) (DOE 19885), in
32 the attempt to site a high-level radioactive waste geologic repository in the basalt beneath and
33 in the vicinity of the Hanford Site. The proposed Reference Repository Site included the
34 200 West Area and some distance beyond it, mainly to the west. For this siting project, a
35 number of geologic techniques were used, and some of the data generated by the drilling
36 program have been used for the stratigraphic interpretation presented in Section 3.4 (all the
37 wells denoted with an alias "BH-.." were drilled for the BWIP-grejeet) and a number of the
38 figures used in this and other sections of Section 3.0. The program also included a number
39 of geophysical studies, using the following techniques:
40
41 •	 Gravity
42
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1 •	 Magnetics
2
3 •	 Seismic reflection
4
5 •	 Seismic refraction
6
7 •	 Magnetotellurics.
8

9 These data, as presented in Section 1.3.2.2.3 of DOE (1988), were reviewed for their
10 relevance to the present S Plant (source area) AAMS. The limitations of these studies
11 include the following aspects:
12

13 Most of the studies covered a regional scale with lines or coverages that may
14, have crossed the S Plant Aggregate Area (or even the 200 West Area) only in
15 passing.	 Some of the surveys (e.g., the grid of gravity stations) specifically
W avoided the 200 West Area ("due to rest ricted access").
17^

18 Many of the techniques are more sensitive to the basalt than to the suprabasalt
f! sediments of specific interest in the AAMS program, and even less sensitive to
20- the features which are closer to the surface, as is applicable to the source area
21 AAMS. Basalt is by nature much denser th an the unconsolidated sediments (and
22 thus also has a characteristic seismic signature) and has more consistent magnetic
23 properties.	 In addition, the analysis of the data emphasized the basalt features
24 which were apparent in the data. All this is appropriate to a study of the basalt,
23° but does not make the studies applicable to the present study.
26,

27 Even when features potentially due to shallow sediments are identified, they are
29- interpreted either very generally (e.g., "erosional features in the Hanford and (or)
29, Ringold Formations") or as complications (e.g., "shallow sediment velocity
30 variations causing stacking velocity correction errors").	 There are only *-very

31
h.' xY% 	 1.. hM	 ^yY Y	 /t`	 ffew features tkaE€tdtanitt 	 ef Pltregeea	 "are interpreted

32 as descriptive of the structure of the suprabasalt sediments.
33

34 •	 Lastly, some of the anomalies that are interpreted in terms of a sedimentary
35 stratigraphic cause (e.g., "erosion of Middle Ringold") do not be ar up under the
36 more detailed stratigraphic interpreta tion carried out under the ^gfopical Rf ports
37 for the AAMS (Lindsey et al. 1991;,1 Chamness et al. 1991).
38

39 However, these data will be reviewed in more detail for the purposes of the 200 West
40 Groundwater AAMS, since deeper features (including in the basalt) are of more concern for
41 that study.
42
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Other data, presented in Sections 2.0, 3.0, and 4.0, are broader-scale rather than
site-specific like the contamin ant concentrations are. These include topography,
meteorology, surface hydrology, environmental resources, and human resources, and
contaminant characteristics. These data are generally of acceptable quality for the purposes
of planning remedial actions in the S Pl ant Aggregate Area.

8.1.3 Evaluation of Available Data

;^e^EPA (1987) has specified indicators of data quality, the five "PARCC" parameters
(precision, accuracy, representativeness, completeness, and comparability), which can be
used to evaluate the existing data and to specify requirements for future data collection.

Precision: the reproducibility of the data

Accuracy: the lack of a bias in the data.

Much of the existing data are of limited precision and accuracy due to the
analytical methods that have been used histo rically. The gross gamma borehole
geophysical logging in particular is limited by methodological problems although
reproducibility has been generally observed in the data. Conditions that have
contributed to lack of precision and/or accuracy include: improvements in
analytical instrumentation and methodology making older data incompatible;
effects of background levels (particularly regarding radioactivity and inorganics);
and lack of quality control on data acquisition.

The limitations in precision and accuracy in existing data are mainly due to the
progress of analytical methodologies and quality assurance (QA) procedures since
the time they were collected. The Hanford KjPast-Practice -'.°w5tigation
Strategy (Tkempsen 1991gpM	 recommends that existing data be used
to the maximum extent possible, at two levels: first to formulate the conceptual
model, conduct a qualitative risk assessment, and prepare work plans, but also as
an initial data set that can be the basis for a fu

ll
y qualified data set through a

process of review, evaluation, and confirmation.

Representativeness: the degree to which the appropriate environmental

parameters or media have been sampled.

This	 of most of the historical data.

Limitations include the obse rvation only of gross gamma radiation rather than
differentiating it by radionuclide (e.g., through spectral su rveying methods as are

WHC(SPLANT)/9-17-92/03135A
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1	 being used by the RLS program), the analysis of samples only for radionuclides
2	 rather than for chemicals and radionuclides, and the failure to sample (especially
3	 in the subsurface) for the fu

ll
 potential extent of contaminant migration.

4
5	 The data are incomplete p rimarily because of the lack of subsurface sampling for
6	 extent of contamination. This is because no subsurface investigation has been
7	 initiated on the waste management units in the S Plant Aggregate Area yet. The
8	 lack of these data is also caused by concerns to limit the potential exposure to
9	 radioac tivity of workers who would have to d rill in contaminated areas and the
10	 possible release or spread of contamination through these int rusive procedures.

11	 The result of this data gap is that none of the sites can be demonstrated to have
12	 contamination either above or below levels of regulatory conce

rn, and a fu
ll

13	 quantitative risk assessment cannot be conducted.
14•

15	 In addition, in many cases it has been necessa ry to use general data (i.e., from
16	 elsewhere in the 200 West Area or even from the vicinity of the 200 Areas)
17,	 rather than data specific to a par ticular waste management unit. For most
18	 purposes of characterization for transport mechanisms, this procedure is
jrs^	 acceptable given the screening level of the present study. For example, while it
20	is appropriate to use a limited number of boring logs to characterize the
21	 stratigraphy in the Aggregate Andrea (Chamness et al. 199IT Lindsey et al.
22	 1991), the later, waste management unit-specific, field sampling plans will
23=	 require detailed consideration of more of the logs of wells drilled in the
24 ' 	immediate vicinity, whatever their quality, as a starting point to conceptua

ll
y

25	 model the geology specifically beneath that unit.
26•

27	 •	 Completeness: the fraction of samples that are considered "valid."
2$

29-	 None of the data that have been previously gathered in the U-$R:Mant Aggregate
30	 Area has been "validated" in the EPA Contract Laboratory Program (CLP) sense,
31	 although varying levels of quality control have been applied to the sampling and

bk'aM	 S<!3xY M'	 b a1N M), $^yt	 v #	 y'6fyvYry'# "wj:

32	 analyses procedures 	 MI.A.degtta o ^Gch ragt^ uo
».	 `c, s ax# uwwY. a	 '§4^¢+ 3	 iy '^' a

	 MI.  A.
	 3 R eye awu ' p9 R A fro ``5£r m x<:t33	 OTYYf s b t ^otl s tt^b^o^ts EMPA"M R rtsk assessmeutoffie best

34	 indication of the validity of the data is the reproducibility of the results, and this
35	 indicates that validity (completeness) is one of the less significant problems with
36	 the data.
37

L..J
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0
1 •	 Comparability	 the confidence that can be placed in the comparison of two data
2 sets (e.g., separate samplings).
3
4 With varying levels of quality control and varying procedures for sample
5 acquisition and analysis, this parameter is also generally poorly met. Much of
6 this is due to the more recent development of QA procedures.
7
8 While these limitations cannot in most cases be quantified (and some such as
9 representativeness are specifically only qualitative), most of the data gathered in the S Plant

10 Aggregate Area can be cited as failing one or more of the PARCC parameters. As discussed
11 in Section 8.1.2, the data are considered to be deficient in completeness, (the appropriate

12 media, constituents, or locations were generally not sampled or analyzed). These data
13 should, however, be used to the maximum extent to develop work plans for site field

c'-^ 14 investigations, prioritize the various units, and to determine, to the extent possible, where
15 and whether contamination is "`" r-. s,°t^i^t.present.
16

17 In addition to these site-specific data, there are also a limited number of non site-
_. 18 specific sampling events that are being developed to determine background levels of natura

ll
y

19 occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate
20 the effect of the environmental releases from naturally occurring background levels.

0 21
22

23 8.1.4 Conceptual Models
24
25 The initial conceptual model of the sites in the S Plant Aggregate Area is presented and
26 described in Section 4.2 (Figure 4-23). The model is based on best estimates of where
27 contaminants were discharged and their potential for migration from release points. The
28 conceptual model is designed to be conservatively inclusive in the face of a lack of data.

29 This means that a migration pathway was included if there is any possibility of contamination
30 travelling on it, historically or at present. In most cases there may not be a significant flux
31 of such contamination migration for many of the pathways shown on the figure.
32

33 The one pathway in Figure 4-23 that has transported large amounts of water is
34 undoubtedly the releases to soil from the 216-S-10D Ditch, through the vadose zone into the
35 unconfined aquifer. Contamination can be demonstrated to have been present in the ditch
36 according to results of sediment sampling. If signific ant levels of dissolved constituents were
37 present in the ditch, the large qu antities of water would have cont ributed to their mobilization
38 and transport to the aquifer. The 216-S-16P and 216-S-17 Ponds have received and may
39 have discharged even larger amounts of water through the vadose zone into the uncon fined
40 aquifer. However, there is little information about the contamina tion that actually has been
41 transported along these pathways. The pathway from some of the c ribs leading to adsorp tion
42 of ftmstemnie-'1 	 elements on vadose-zone soils is possibly more signific ant. These and
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other pathways can be traced on the conceptual model. All are possible; only a few are
likely because of the conservatism inherent in including all conceivable pathways. More
importantly, even if a pathway carries significant levels of a contaminant, it still may not
have carried contamination to the ultimate receptors, human or ecological. This can only be
assessed by sampling at the exposure point on this pathway, or sampling at some other point
and extrapolation to the exposure point, to indicate the dosage to the receptors.

There are, therefore, significant uncertainties in the contaminant levels in the
contaminant migration pathways shown on the conceptual model, yet almost none of these
pathways has been sampled to determine whether any contamination still exists in any of the
locations implicated from the conceptual model, and if so which constituents, how much, and
to what extent.

8.1.5 Aggregate Area Management Study Objectives and Decisions

The specific objectives of the S Plant AAMS are listed in Section 1.3. They include
(	 ) the following:

•	 Assemble site data (as described in Section 8.1.2)

•	 Develop a "ret,site conceptual model (see Section 8.1.4)

•	 Identify contaminants of concern and their distribution (Section 3 	 0
•	 Identify prelhninaF5	 al applicable, or relevant and appropriate,

requirements (ARARs) Section 6.0

•	 Define preliminary remedial action objectives and screen potential remedial
technologies to prepare preliminary remedial action alternatives (Section 7.(

Recommend expedited, interim,;.	aeti$actions
(Section 9.0)

WHC(SPLANT)/9-17-92/03135A
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1	 De€me-^t^#,^'lt^and priori6ze^'a^s^^ata a'i7;ci'^ gpe^b'1^`xitnzt^>^t€%el'n^`t^tzutlitdries"^Ya:̂ ,.	 '2c	 aa. a?<	 ,e.SSS^www L. saa x" 	 xr .c w....:mw:aa:tt:tta.x^ es,«ww`S .axna,xs ,ssst:ew?

	2	 work plan activities with emphasis on supporting early cleanup actions and

	

3	 records of decision ''"	
F5

R "^`^'	 MIL	 K+"	 WxA	 y"+ 	 'f#C` {mCl YV>A> \ f3>%2 H'R' b` 3YM 1	 f':.#

	

s	 ^S^r	 C_ Mrfc as £ ¢tl s ^	
t	 tr	 tivltFe^s

	 zn' IM, § Sa.	 ttYRnWSAS3H.WvK::ARA.w. .H.F 	 f<,vFr.Sw.	 .SZ.w.xVMa .u^ .a:' tt

	

6
	

a

7
	8	 The decisions that wi

ll
 have to be made on the basis of this AAMS can best be

	

9	 described according to the Hanford ie$Past-Practice Strategy (Thefnpsen-}991F

	

10	 2.2j flow chart (Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis.

	

11	 Decisions are shown on the flow chart as diamond-shaped boxes, and includefflff' q%jQer:
12

	13	 •	 Is an ERA justified?
^•^ 14

	15	 •	 Is less than 6--Mmonths' response needed (is the ERA time critical)?
16

	17	 •	 Are data sufficient to formulate the conceptual model and perform a qualitative

	

18	 risk assessment?
19

	20	 •	 Is an IRM justified?
21

	22	 0	 Can the remedy be selected?
23

	24	 •	 Can additional required data be obtained by LFI?
25

	26	 •	 Are data (from field investigations) sufficient to perform risk assessment?
27

	28	 •	 Can an Operable Unit/Aggregate Area	 OD) be issued?
29

	30	 (The last two questions will only be asked after additional data are obtained through

	

31	 field investigations, and so are DQO issues only in assessing scoping for those

	

32	 investigations.)
33

	34	 Most of these decisions are actua
ll

y a complicated mixture of many smaller questions,

	

35	 and wi
ll

 be addressed in Section 9.0 in a more detailed flowchart for assessing the need for

	

36	 remediation or investigation.
37

	38	 Similarly, the tasks that will need to be performed after the AAMS that drive the data

	

39	 needs for the study are found in the rectangular boxes on the flow chart. These includell
	40	 11uin:

41

42	 •	 ERA (if jus tified)
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1
2	 0	 Definition of threshold contamination levels, and formulation of conceptual
3	 model, performance of qualitative risk assessment, and FS screening (IRM
4	 preliminaries)
5
6	 •	 FFS for IRM selection
7
8	 •	 Determination of minimum data requirements for IRM path
9
10	 •	 Negotiation of Scope of Woik, relative priority, and incorporation into integrated
11	 schedule, performance of LFI
12
13	 •	 Determination of minimum data needs for risk assessment and final remedy
14	 Selection (preparation of RI/FS pathway).
15'
16	 These stages of the investigation must be considered in assessing data needs (Section
17	 8.2.1).
18'
19
20 8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS)
If
22	 Stage 2 of the DQO development process (EPA 1987) defines data uses and specifies
23	 the types of data needed to meet the project objectives. These data uses and needs are based
24	 on the Stage 1 results, but must be more specific. The elements of this stage of the DQO
25, process include:
26
27	 •	 Identifying data uses (Section 8.2.1)
28:
29	 •	 Identifying data types (Section 8.2.2.1)
30
31	 •	 Identifying data quality needs (Section 8.2.2.2)
32
33	 •	 Identifying data quantity needs (Section 8.2.2.3)
34
35	 0	 Evaluating sampling/analysis options (Section 8.2.2.4)
36
37	 a	 Reviewing data quality parameters (Section 8.2.2.5)
38
39	 •	 Summarizing data gaps (Section 8.2.3).
40
41	 Stage 2 is developed on the basis of the conceptual model and the project objectives.
42	 These following sections discuss these issues in greater detail.

0

E
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1	 8.2.1 Data Uses
2

	3	 For the purposes of the remediation in the S Pl ant Aggregate Area, most data uses fa
ll

	

4	 into one or more of four general catego ries:
5

	6	 •	 Site characterization
7

	8	 •	 Public health evaluation and human health and ecological risk assessments
9

10	 •	 Evaluation of remedial action alterna tives
11

12	 •	 Worker health and safety .
13

14	 Site characterization refers to a process that includes determining and evaluating the
15	 physical and chemical properties of any wastes and contaminated media present at a site, and
16	 evaluating the nature and extent of contamina tion. This process normally involves the
17	 collection of basic geologic, hydrologic, and meteorologic data but more import antly for the
18	 S Plant Aggregate Area waste management units, data on specific contaminants and sources

F'	 19	 that can be incorporated into the conceptual model to indicate the rela tive significance of the

	

r „ 20	 various pathways. Site characteriza tion is not an end in itself, as stressed in the Hanford
5 4	 A^ ^21	 Past-Practice Strategy (^hefftgsan I Z9 . R i a `4 , but rather the data must work

22	 toward the ultimate objectives of assessing the need for remediation (according to risk
23	 assessment methods, either qualita tive or quantitative;&of$Yizixteetzt'tXs) and
24	 providing appropriate means of remediation (through an FFS, FS, or CMS). The
25	 understanding of the site characterization, based on exis ting data, is presented in

	

m 26	 Sections 2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2).
27
28	 Data required to conduct a public health evaluation, and human health and ecological
29	 risk assessments at the sites in the S Plant Aggregate Area include the following: input
30	 parameters for various performance assessment models (e.g., the Multimedia Environmental
31	 Po

ll
utant Assessment System); site characte ristics; and contaminant data required to evaluate

32	 the threat to pub
li
c and environmental health and welfare through exposure to the various

33	 media. These needs usually overlap with site characte rization needs. An extensive
ter..34	 discussion of risk assessment data uses and needs^^

K	 s	 $sk35	 ^.^^a
"

^ is presented in the Risk Assessment Gutdat:ce for Superfuttd ^/Qbtt^tt sn^6 s^
 ^^'K`	 ♦ =b	 M o ev 3e x '> fM	 r	 3	 a Y	 °3 I g ro' ,^{_36	 (EPA 1989bg#) ^t^4	 Re tdtt 9MN also^de^e oiled s ferxddttnetht̀idolc gfot

ararz^z.	 .mss s s stta g's:Z. s a^3 * ai'& Mh4A ss _^ '"s'°3's s gig a 3	 s xgys sgsxg'^t^ s d'ss$ '°s	 ssm.-.37	 ese, stxsesst	 atxes>(l i?xa, 19ia) hecSog£eat<altdutatiFe
a	 S°+ 8	 s.E&`8'Ca8	 'Y$@t°S'u'4s R3Y s.AB$ £g	 ^' =dg9b ^.§s.ce sx `T'B	 a'38	 ^^^t? ay 	ollct li guid	 i^u tined ur the pprbYetlx^ 2 fl rttdeStbiS	 ii N&

39 cirxSte Base7ute RrsY tssess	 $ ethlata^f 3TI'darecuirettsfora 
40	 â 	 x3^i^3$ Mxay SxaFk	 d	 4	 g â K > G x x A a	 ma

ogicssse eNNn^li^d^e(} id^rttfictooctacas^pec{{ ^} sdet^tr#^cn a^€
$`	 3 	 YV` $: b 3 43'$	 `p?b ^f	 rod'	 $'	 mg	 9 f. w .S.^C N	 4

41	 ba ^atz^thul ^atid^suixouttd^tit th^
x

e Fiau£ard Site .t(3) ee^ittg^relatiori^=amon	 cies^of' £%'&u^i B.Bu $'	 ¢ rte^"°`	 x $x'326 8^§^$' °'s $ is='k5 3£.̂ afiazs 5S8S"'bx'2Y/°uv t 3n e=v a$s Y2^i`,<' °"cy xsdg^n3.^£'w
42
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1	 e°ttiarn^c^e^}^1`""e^strr`^thec^a ^^1 %̂ ki1e} ĉs
p
^^

p
^aste`^ma ^1n'^e^tt^^uP^it^^'i'"^]^^Y9^1`abl

'SR.a^'^e^'^as +^9£"^3$<#^^^ 8#'3a ?$#. $^ aah^

i
^S^ A' fi #x#3 #A#4 &cd.'#'"s°§ a.#r' ? A#rzAAr a+>xals

2	 r ^e (̂"^ r̂eâ s ^̂̂ ,uaq̂ ptFl^ ŝ^ssess	 f tint^'^u^cPc^?tfz^n^ . ;..^ur^?°s^
8 â 	 $5 6 "y8	 R'k ' "O yl	

AYIX.h n W mm a^ YARN> Ff	 =O W

	 riskssks 	 presented
V4 nt

ed3	 ^^<ixs^ as^^s^smenc^rtn (i^l'tto	 ^ The present understanding of site ns prnt
t.a>n..,..rx.ac .acu:«ex 3 .#y M^k	 ^ess>x:aruaw.	 s>eox x ^+'z,axw^m '?x ze

4in the selection of t^q Âs ŵtt(^t[Ss^f concern (Sectton 3'^^̂.0)	 uantitative
5	 risk assessments will be
6	 development, and the data needs fer this fnethedelegy will be eensideFed ne,^a
7	 developing site&specific sampling and analysis plansij x	 z^trS `1'S

3YOin	
^.a kPP	 fi 3FW:akU<..	 „RwAtb b.k:d......!

8	 ^s^^"i

9
10	 Data collected to support evaluation of remedial action alternatives for ERAS, IRMs,
11	 FFSs, or the fu ll RIMS, include site screening of alte

rnatives, feasibility-level design, and
12	 preliminary cost estimates. Once an alternative is selected for implementa tion, much of the
13	 data collected during site inves tigations (LFI or RI) can also be used for the final enginee ring
14? design. Generally, collection of information during the investiga tions specifically for use in
15_ the final design is not cost effective because many issues must be decided about approp riate
16	 technologies before effective data gathering can be undertaken. It is preferable to gather

IT such specific information during a separate predesign inves tigation or at the time of
18, remediation (i.e., the 'observational approach" of the Hanford Sits Past-Practice Strategy

19	 ex^99 ...YPo.p 	 Based on the exis ting data, broad remedial action
no

20	 technologies and objectives have been identified in Section 7.0.
21_

22	 The worker health and safety category includes data collected to establish the required
23'	 level of protection for workers during various inves tigation activities. These data are used to
24, determine if there is concern for the personnel working in the vicinity of the aggregate area.
25	 The results of these assessments are also used in the development of the various safe ty

26	 documents required for field work (see Health and Safety Plan, Appendix B).
27,

28	 It should be noted that each of these data use catego ries (site characte rization, risk
29, assessment needs, remedial ac tions, and health and safety) will be required at each decision

point on the Hanford `'Past-Practice Strategy "-- psen 1 °°'	 1^30	 J?5 a flow
P	 f aw	 Sy	 ê̂ _ ^qA

31	 chart, as discussed at the end of Sec tion 8.1.5. To the extent possible, however, not all sites
32	 will be investigated to the same degree but only those with the highest p riority. These
33	 results will then be extended to the other, analogous sites which have similar geology and
34	 disposal histories (see Section 9.2.3).

35

36	 The existing data can presently be used for two main purposes:
37

38	 •	 Development of site-specific sampling pl ans (site characterization use)
39

40	 •	 Screening for health and safety (worker health and safety use).
41

42	 Table 8-1 presents a summary of the availability of existing data for these two uses.
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1 For the purposes of developing sampling plans, existing information is available for:
2
3 •	 The location of sites: many of the sites have surface expressions, markers, or
4 have been surveyed in the past. The unplanned releases in particular are lacking
5 in this information.
6
7 •	 Possible contamination found at the sites: these data can be derived from the
8 inventories for the sites (mainly for the cribs and other disposal facilities) as well
9 as from the limited sampling that has been done at sC; s	 the

10 216-S-lOD Ditch.
11
12 •	 The likely depth of contaminants: this information is mainly obtained from the
13 gross gamma borehole logging for many of the sites.
14
15 Two types of information are available for the purposes of worker health and safety,
16 and will be used to develop health and safety documents:
17

' 18 Levels of surface radiation: derived from the on-going periodic radiological
19 surveys performed under the Environmental Surveillance program (Schmidt et al.
20 199	 ). Table 8-1 shows where surveys have indicated no detectable levels ofr
21
22

surface radiation and so no additional survey is required before surface activities
can be conducted.

23
24 •	 Expected maximum contaminant levels,	these data can be used mainly on the
25 results of subsurface soil sampling.
26
27 Table 8-1 also presents a first expression of the data needs for the individual waste
28 management units in the S Plant Aggregate Area, which must be addressed for remediation

§ 29 approaches to be developed.
30
31
32 8.2.2 Data Needs
33
34 The data needs for the S Plant Aggregate Area are discussed in the following sections
35 according to the categories of types of data (Section 8.2.2.1), quality (8.2.2.2), quantity
36 (8.2.2.3), options for acquiring the data (8.2.2.4), and appropriate DQO (PARCC)
37 parameters (8.2.2.5). These considerations are summarized for each category of waste
38 management unit site in the S Plant Aggregate Area (Section 8.2.3).
39
40 8.2.2.1 Data Types. Data use categories described in Section 8.2.1 define the general
41 purpose of collecting additional data. Based on the intended uses, a concise statement
42 regarding the data types needed can be developed. Data types specified at this stage should

WHC(SPLAN1)/9-17-92/03135A
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10
1	 not be limited to chemical parameters, but should also include necessa ry physical parameters

bj5"k t̂#'	 `?` •xo'	 b^Wk<f a»r r '^	 `+tkari!^kX	 .NI ;	 yr n>

2	 such as bulk denslry-	 •y au ^^1 rrtfac	 bon seeh e
t x Misovy m< w.. m srr xm 

moisture 
	 E^$ FPO 'sî sa' "°g	 'g r;# 

.PA
^$'k. r'$^"3	 them; dl

l
n"6utlt^coeldien^ 8t1d fh?li. or"plexatton 

4	 .^^
sgy'"xk^^F'X2'Ph§" 	<kbq' .k >c„oxA$$^x	 3n$$.	 $	 wxkahcx. ..kss..mnw, xrssi7wca...>

^^	 ^$ 	 o,^^,^ts^^^,t^tt^eveva^,aaar,^,^. Since environmental media
5	 and source materials are interrelated, data types used to evaluate one media may also be
6	 useful to characterize another media.
7
8	 Identifying data types by media indicates that there are overlapping data needs. Data
9	 objectives proposed for collection in the site investigations at sites in the S Pl ant Aggregate
10	 Area are discussed in Section 8.3 to provide focus to investigato ry methods that may be
11	 employed. The data type requirements for the prelimina ry remedial action alternatives
12	 developed in Section 7.4 are summarized in Table 8-2.
13

C4 8.2.2.2 Data Qua
li
ty Needs. The various tasks and phases of a CERCLA investigation

15_	 may require different levels of data quality . Important factors in defining data quality
16	 include selecting appropriate analytical levels and validating and identifying contaminant
17 levels of concern as described below. The Westinghouse Hanford document, A Proposed
18 Data Quality Strategy for Hanford Site Characterization, will be used to help define these
19	 levels (McCain and Johnson 1990 ;	 #'	 ^^r ro xr	 n	 fi cx 8j

b	 x	
a ^hw ^I44ta=v11,1Ro$ead^opea^dffeed°^ ^H

207 £(flenl 1^^ 

o
^^ s tSs?^^?suratiOk?

21^	 ^tch^ Q^' . alit wacv}?
22
23	 Chemical and radionuclide laboratory analysis will be one of the most important data
24	 types, and is required at virtua lly all the sites in the S Plant Aggregate Area. In general,
25	 increased accuracy, precision, and lower detection limits are obtained with increasing cost
2b	 and time. Therefore, the analytical level used to obtain data should be commensurate with
27	 the intended use. Table 8-3 defines five analytical levels associated with different types of
28	 characterization efforts. While the bulk of the analysis during LFIs/RIs will be screening
29	 level (DQO Level I or R), these data wi ll require confirmation sampling and analysis to
30	 allow final remedial decisions through qu antitative risk assessment methods. Individual DQO
31	 analytical PARCC parameters for Level III or IV analytical data associated with each
32	 contaminant anticipated in the S Plant Aggregate Area (as developed in Section 5) are
33	 presented in Table 84. These parameters will be used for the development of site-specific
34	 sampling and analysis plans and quality assurance plans for investigations and remediations in
35	 the aggregate area.

36
37	 Before laboratory or even field data can be used in the selection of the final remedial
38	 action, they must first be validated. Exceptions are made for initial evaluations of the sites
39	 using existing data, which may not be appropriate for va

li
dation but wi

ll 
be used for

40	 screening based on the Hanford ' ePast-Practice Strategy	 1991 .`.E),.,o %I	 a).
n<k.

41	 Other screening data (e.g., estimates of contaminant concentration inferred from field
42	 analyses) may also be excepted. Validation involves determining the usability and quality of
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0

the data. Once data are validated, they can be used to successfully complete the remedial

action selection process. Activities involved in the data validation process include the
following:

5 •	 Verification of chain-of-custody and sample holding times
6
7 •	 Confirmation that laboratory data meet Quality Assurance/Quality Con trol
8 (QA/QC) criteria
9

10 •	 Confirmation of the usability and quality of field data, which includes geological
11 logs, hydrologic data, and geophysical surveys
12

13 •	 Proper documentation and management of data so that they are usable.
14

15 Validation may be performed by qualified Westinghouse H anford personnel from the
16 Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a
17 qualified independent participant subcontractor. Data va lidation of laboratory analyses wi

ll

18 be performed in accordance with A Proposed Data Quality Strategy for Hanford Site
19 Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse

021
20 Hanford.

{ 22 To accomplish the second point, all laboratory data must meet the requirements of the
23 specific QA/QC parameters as set up in the?'J

° 24 for the project before it can be considered usable. The QA/QC parameters address
25 laboratory precision and accuracy, method blanks, instrument calibration, and holding times.
26

`#! 27 The usability of field data must be assessed by a trained and qualified person. The
28 project geohydrologist/geophysicists will review the geologic logs, hydrologic data,

29 geophysical surveys, and results of physical testing, on a daily basis, and senior technical
30 reviews wi

ll
 be conducted periodica

ll
y throughout the project.

31

32 Data management procedures are also necessary for the validation. Data management
33 includes proper documentation of field activities, sample m anagement and tracking, and
34 document and inventory control. Specific consistent procedures are discussed in the
35 fLM§K0'	 gement	 art 7	 (Appendix D).
36

37 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected du ring an
38 investigation can be determined by using several approaches. In instances where data are
39 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling
40 approach will be appropriate. In the absence of any available data, an approach or rationale
41 wi

ll
 need to be developed to justify the sampling locations and the numbers of samples

42
't .f It	 64	 Ri:R`$.^ b'd>'	 h^<"	 K	 C3,?YfW.'N b 4 tl' 	 M . tY,	 "`L`fS`	 l'3rf	 C%4W	 S	 t'e	 l L. a S'^/Olm' 

selected.	 l?S	 ioP	 anr^?Tziw?rdu^Ct^tz?in+x	 i3.
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3	 o.n 
-di

ta collected during screening activities. For example, the number and location of
4	 beta/gamma spectrometer probe locations can be based on results of surface geophysical and
5	 radiation surveys. These may help locate some subsurface features (such as the 218-W-9
6	 Burial Ground), which may not be adequately documented. Details of any higher DQO level
7	 subsurface soil samp ling scheme wi

ll
 depend on results of screening investigations such as

8eo h sics surveys, surface radiation surveys, 56-I rf[e'"^G Of e" rigs and beta/gammag P Y	 Y	 Y ^ WrM k<.m, m
9	 spectrometer probe surveys. In situations where and when available data are more complete,
10	 statistical techniques may be useful in determining the additional data required.
11

12	 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain
13	 the needed data in a cost-effective manner. Developing a sampling and analysis approach
14 , that ensures that appropriate data quality and quantity are obtained with the resources
15	 available may be accomplished by using field screening techniques and focusing the higher
16 	 DQO level analyses on a limited set of samples at each site. The investigations on sites in
17	 the S Plant Aggregate Area should take advantage of this approach for a comprehensive
18	 characterization of the site in a cost-effective manner.
19

20	 A combination of lower level (Levels I Wd Ihand4H)" and-higher level analytical data
95:	 w bk YO'n6A5 3N. ^WOYC	 joRO')	 Y 53 H`MY	 )21 _ (Levels I n ylV aad ) »d s ec analy icaT^d t > eve s should be collected. £^

sa,.w,..,,,.,x	 ;^aa(.u.a....>w nw. a.Aerv.'sws...2ssc:xvn^ 	 ..,JL. a.wS uaxa <..)

2`2	 instanee, at least ene Fflin

23' sud-aee sail at unplanned release leeatiens) sheeld be analyzed at DQO Level A' er- V and
2A, validated te previde high qualiVy data to eenfirfa the less expensive but fnere extensive iewef

25	 This approach would provide the certain ty necessary to determine
26-- contaminants present near the sources. Samples collected from the other media (i.e.,
27 a subsurface soils, sediments) will be analyzed by Test Methods for Evaluating Solid Wastes
28' (EPA 1986),	 ; -	 (EPA 1988 ; EPA 1989a), Methods for
29- Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures for
30 Measurement of Radioactivity in D rinking Water (EPA 1980a).
31

32	 8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quali ty .
33	 Ideally, the end use of the data co

ll
ected should define the necessa ry PARCC parameters.

34	 Once the PARCC requirements have been identified, then approp riate analytical methods can
35	 be chosen to meet established goals and requirements. Definitions of the PARCC parameters
36	 are presented in Section 8.1.3.

37

38	 In general the precision and accuracy objectives are gove rned by the capabilities of the
39	 available methodologies and in most cases these are more than adequate for the needs of the
40	 investigations. Chemical analyses can usually attain parts per billion detection range in soils
41	 and water, and this level is adequate to the needs of the risk assessment for most analytes.
42 Radiological analyses reach similar levels. 'NNS19^ 'sho^Y ttieteekziilt rev Ts e}teral)y:.,»^	 3a.^A3m.:A.a:.a3x.emk^w. >&5re,.,ra,  :oxxxa^•,):^)l..,r..sw5a».a,

WHC(SPLANI)/9-17-92/03135A

ob

f &11l



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

c
r 1
L---J

conservative assumptions, which reduce the impact of measurements
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lower accuracy.

For other measurements, such as physical parameters, the precision and accuracy
capabilities of existing measurement technologies are sufficient for the evaluation methods
used to produce characterization data, so the objectives are based on the limitations of the
analysis methodologies.

Representativeness is maintained by fitting the sampling program to the governing
aspects of the sources and transport processes of the site, as demonstrated in the site
conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are
fairly well-understood, and on representative locations of anticipated transport mechanisms.
If necessary, following activities can focus on aspects or locations that were not anticipated
but were demonstrated by the more general results.

Completeness is generally attained by specifying redundancy on critical samples and
maintaining quality control on their acquisition and analysis. As with representativeness, the
initial sampling program may lead to modifications of which samples should be considered
critical during subsequent sampling activities.

Comparability will be met through the use of Westinghouse Hanford standard
procedures generally incorporated into the Environmental Investigation and Site
Characterization Manual (WHC 1988e).

8.2.3 Data Gaps

Considering the data needs developed in the subsections of Section 8.2.2, and the data
available to meet these needs as presented in Section 8.1.2, it is apparent that a number of
data gaps can be identified. These are summarized, on a waste management unit category
basis, in Table 8-5, and should be the focus of LFIs on a waste management unit category
basis, using the analogue sites approach. These contaminant concentration data are the
highest priority because of the need to assess the need for remediation POORh[uattfis
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2 for each site.

3

4 In addition to these data needs specifically addressing contamination problems at sites
5 included for consideration in this aggregate area, there are general data needs that will be

6 required for characterization of the possible transport pathways, as presented in the
7 conceptual model, at locations away from the individual units. These general, non-site-
8 specific needs include characte rizing of the following:
9
10 •	 Geologic stratigraphy, particularly for possible perched water zones
11

12 s	 wrxP>.xM+	 x^yP	 r	 xt^ x..L.r 	 V*v	 v x	 xfP >t	 r
	 41",

x 	 x xPx	 x	 xPx	 x	 v	 xx..§	 ^	 slsort lhru ug	 the:vacro	 zgri (mobaltzz 	 tltrougana€uralYtzztzczalR	 9S	 %s.§`X`St.^fa>RPxah	 -...

13?rge9^e
S	 §^f fJ^5 	O)»%'C ..y,^taa^rx'urtbw	 Cb a3.4aw.w:w	 \kS..W..

14

15 0	 Air transport of contamination
16

17 •	 Ecological impacts and transport mechanisms (bio-uptake, bio-concentration,
18 secondary receptors through predation)

19

20 •	 Potential releases from process effluent lines between facilities and to waste
fi

22
disposal sites.

23 All of these needs wi
ll 

have to be addressed in the data collection program (Section
24 8.3). In addzlzortl data	 alis tlza	 c€ {J^'oundwalet	 re hlsn address SIn3 tli'e 2t)0 46s

^/ f	 ^okoxif^MRXN\i 3 f(.+V	 ^	 &n. R A.RRid .bi.SARLRSGRISUK^'.A'sfjC kx<%evi2aMf	 kpH	 ^f#	 eYeRY...f:	 K^'[.S(cPRSR.W	 • w.^
25 q dwa	 s n
26
27
28,, 8.3 DATA COLLECTION PROGRAM (STAGE 3 OF THE DQO PROCESS)
29

36 The data collection program is Stage 3 of the pro cess to develop DQOs. Conducting
31 an investigation with a mixture of screening and higher-level data is a common method for
32 optimizing the quantity and quality of the data collected. It would be very inefficient and
33 overly expensive to specify beforehand all the types of samples and analyses that will yield
34 the most complete and accurate understanding of the contamination and physical behavior of
35 the site. Data adequate to achieve all the goals and objectives for remedial action decisions
36 are obtained at a lower cost by using the information obtained in the field to focus the
37 ongoing investigation and remediation process.
38

39 Initial sampling should collect new data be lieved most necessary to confirm and refine
40 the conceptual model particularly at p riority sites. Sampling may then be extended to further
41 reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for
42 certain points where such information is required, or to conduct any needed treatability
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1 studies or otherwise support the data needs of the remedial action selection process.	 An
2 alternative of extrapolating the data from a limited number of sites to other analogous ones
3 will also be used. The need for subsequent investigation phases will be assessed throughout
4 the investigation and remediation activities as data become available. 	 Assessing completeness
5 of the investigation data through a formal statistical procedure may not be possible, given the
6 complexity and uncertainty of the parameters required to desc ribe the site and the time to
7 make decisions. Rather, the use of enginee ring judgement is considered sufficient to the
8 decision process.

9

10

11 8.3.1 General Rationale
12

13 The general rationale for the investigation of sites in the S Plant Aggregate Area is to
14 collect needed data that are not available. Because of the size of the aggregate area, the

15 complexity of past opera tions, and the number of unplanned releases and waste management
16 units, a large amount of new informa tion wi

ll
 be required such as the specific radionuclides

-; 17 and chemicals present, their spatial distribution and form, and the presence of special
18 migration pathways (such as perched groundwater systems).
19

C- 20 The fo
ll

owing work plan approach will be used for LFIs and RI/FS in the S Plant
21 Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in a general form.
22
23 •	 Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the
24 maximum extent possible. Although exis ting data are not validated fully, the data
25 are s till useful in developing a pre

li
minary conceptual model (Sec tion 4.2) and in

^. 26 helping to focus and guide the planning of investigations, expedited actions, and
27 interim measures.

' 28
^. 29 •	 Additional data at validated and screening levels should be co

ll
ected to obtain the

30 maximum amount of useful information for the amount of time and resources
31 invested in the inves tigation.
32

33 •	 Data should be collected to support the intended data uses iden tified in
34 Section 8.2.1.
35

36 Nonintrusive sampling (e.g., geophysical surveys, surface radiation su rveys, soil
37 gas, and spectral gamma probe surveys), and surficial and source sampling should
38 be conducted early in any investigation effort to identify necessary interim
39 response ac tions (i.e., additional ERAS or IRMs).
40

41 •	 Data collected from ini tial investigation activities should be used to confirm and
42 refine the conceptual model (Section 4.2), refine the analyte constituents of
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1 concern, and provide information to conduct interim response ac tions or risk
2 assessment activities.
3
4 •	 Additional investigation activities are proposed to support (if needed) quantitative
5 baseline risk assessments for final cleanup ac tions and further refine the
6 conceptual model.
7
8 0	 Field investigation techniques should be used to minimize the amount of
9 hazardous or mixed waste generated. Any waste generated will be in accord ance
10 with Ell 4.2, 'Interim Control of Unknown Suspected Hazardous and Mixed
11 Waste" (WHC 1988e10).
12

13

14 8.3.2 General Strategy
15

F16 The overa
ll

 objective of any field inves tigation (LFI, IRM, or RI) of the sites in the
17 S Plant Aggregate Area wi

ll
 be to gather additional information to support risk assessment

1% and remedial ac tion selection according to the Hanford	 Past-Practice Strategy
39 (Tllasen ^99EI4I2	 flow chart discussed in Section 8.1.5. The general

approach or strategy for obtaining this addi tional information is presented below.
21

22 Analytical parameter selec tion should be based on ve rifying overall condi tions
23 and then narrowed to specific cons tituents of concern , in consideration with
24 regulatory requirements and site conditions. Periodic analyses of the long list of
25 parameters should be conducted to ve rify that the list of constituents of concern

26 has not changed, either because new constituents are iden tified or some of those
27 considered as a poten tial concern do not appear to be significant.
28

29 •	 Similarly, investigations should work from a screening level (DQO Levels I or H,
3'0 e.g., surface radiation surveys) to successively more specific sampling and
31 analysis methodologies (e.g., beta/gamma spectral probes, then DQO Level III or
32 IV soil sampling and analysis), without time consuming remobiliza tions.
33

34 •	 Dangerous and radioactive wastes may be generated du ring the field investigation.
35 While efforts should be made to minimize these wastes, any waste generated wi

ll

36 be handled in accordance with EII 4.2, 'Interim Control of Unknown Suspected
37 Hazardous and Mixed Waste" (WHC 1988e). The analyses of samples for
38 constituents of conce

rn 
analytes wi

ll 
allow wastes generated to be adequately

39 designated.
40

41

WHC(SPLANT)/9-17-92/03135A
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1 8.3.3 Investigation Methodology
2
3 Initial field investigations (mainly LFIs, but also associated wi th IRMs at appropriate
4 sites and possibly some RIs) may include some or all of the following integrated
5 methodologies:
6
7 a	 Source Investigation (Section 8.3.3.1)
8
9 •	 Geological Investigation (Section 8.3.3.2)
10

11 Surface Water Sediment Investigation (Section 8.3.3.3)
12

13 •	 Soil Investigation (Section 8.3.3.4)
14

15 •	 Air Investigation (Sec tion 8.3.3.5)
16

17 •	 Ecological Investigation (Section 8.3.3.6)

18

19 •	 Geophysical Stratigraphic Survey (Section 8.3.3.7)
c 20

21 0	 Process Effluent Pipeline Integ rity Assessment (Sec tion 8.3.3.8)
22

23 •	 Geodetic Survey (Section 8.3.3.9)
„ 24

25 }^	 `(ursod"vesgatr8's L'tl.,...r.T.SC.....	 d"Rekcw,. ?'!C	 S°+¢a.ln ,..,..	 N.TR Y...., L4,w,..Y,r..xL}i.Rw..fT.F,R.,
mm 26

27 Each inves tigation methodology is briefly outlined in the following sections. Specific
28 survey methods (such as electromagnetics or ground-penetrating radar) have not been
29 recommended to allow flexibi lity in the development of field sampling plans which can be
30 sensitive to very local conditions. A summary of the applicable methods for each waste
31 management unit is presented in Table 8-6. In addi tion, some of the data needs must be
32 addressed on an area-wide basis (e.g., stratigraphy interpreta tion). More detailed
33 descriptions and specific methods and instrumentation will be included in site-specific work
34 plans, sampling and analysis plans, and field sampling plans for LFIs/IRMs at waste
35 management units that require these investigations.
36

37 These investigations are presented in the approximate priority of their need, with the
38 source investigation first because of its importance to the decisions about remedial action on
39 a site-by-site basis. The other inves tigations are of lower priority, and will be conducted
40 according to the need to determine whether contamination has been transported beyond the
41 immediate vicinity of the waste management units. To some extent, this need wi

ll 
depend on

42 the results of the source investigation.
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1	 8.3.3.1 Source Investigation. The purpose of source investigation activities in the S Plant
2	 Aggregate Area is to characterize the known waste management units and unplanned releases
3	 that exist in the area and that may contribute to contamination of surface soil, vadose zone,
4	 surface water, sediment, air, and biota. The completeness of the characterization effort will
5	 be assessed according to the needs of risk assessment'	 and remedial
6	 action selection, which will also determine what levels of the various contaminants of
7	 concern comprise 'contamination."

9	 Source sampling should be conducted at waste management units or unplanned release
10	 locations where the available data indicate that dangerous, mixed, or radioactive wastes may
11	 be present. Activities which are proposed to be performed during the source investigations
12	 include the following:
13
14	 •	 Compile and evaluate additional existing data for the purpose of. verifying
f5	 locations, specifications of engineered facilities, and pipelines, and waste stream
16	 characteristics; assessment of the construction and condition of boreholes/wells
17	 that exist in the operable unit and their suitability for use for investigation
19	 activities, QA/QC information, and raw data regarding radiological and hazardous
19	 substances monitoring; and integrating any additional environmental modeling
20	 data into the conceptual model. This has been done (on an aggregate area basis)
I1	 in this report; the process will be extended to site-specific planning and on-going
22	 assessments of the investigation/remediation as it is carried out.
23
24	 •	 Conduct surface radiological survey of suspected or known source areas to verify
25-	 locations and nature of surface and subsurface radiological contamination.
26	 Conditions at specific sources within a waste management unit should also be
27'	 noted in order to plan sampling/remediation activities and worker health and
28=	 safety.
29
35'	 •	 Conduct nonintrusive surface geophysical surveys at specific waste management
31	 units such as the 218-W-9 Burial Ground (Section 2.3.9.1), and unplanned release
32	 locations to verify locations and physical characteristics of source locations. Data
33	 generated from these activities can be used in planning intrusive source sampling
34	 activities.
35
36	 •	 Conduct beta/gamma spectrometer probe survey to screen for near-surface
37	 contamination and to confirm the absence or presence of some specific
38	 radionuclides, which may be of particular concern. Existing boreholes will be
39	 used to the maximum extent, but new boreholes may be needed at many locations
40	 (to be decided based on screening results). Logging will be done both by Nal
41	 detectors or AR meters for rapid screening as well as the RLS high purity
42	 germanium logging system. Westinghouse Hanford will develop an EH
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L.J
	1	 Procedure for the beta/gamma spectrometer probe survey. The beta/gamma

	

2	 spectrometer probe survey serves two purposes depending on the source

	

3	 conditions: to confirm absence of contamination in the near-surface soils, and to

	

4	 serve as a screening tool to choose locations and quantities of vadose zone soil

	

5	 borings. The RLS procedure could demons trate "assay quality" data for

	

6	 radionuclide concentrations, but will probably continue to require supporting

	

7	 Level TN soil analysis data to allow a risk assessment before final remedial

	

8	 decisions. The need to conduct this survey will be based (at least in part) on the

	

9	 screening results of the surface survey and on information about site burial.
10

	11	 •	 Soil gas surveys should be conducted at waste management units such as eatek

	

12	 n or where e'o 	 3muid VOCs are suspected, as a
w,	 ..aaxnx.3:$xwk... 

	13	 screening method to identify compounds such as solvents and degreasers that may

	

14	 have been used in sepa	 processes ,._ during eenstru en aetivides The soil

	

15	 gas survey should not be considered conclusive that VOCs at lower

	

16	 concentrations may not be present. Data from the soil gas survey can be used to

	

17	 help locate surface and near-surface samples and vadose zone borings.
18

	19	 •	 Collect surface and near-surface samples of contaminated soils and/or waste

	

20	 materials at selected locations. Specific sampling sites will be chosen to assess

	

0 
21	 particular facilities or releases. Additional sampling sites may be specified based

	

22	 on results from nonintrusive investigations.
23
24

25

26
27

28

	

29	 .

30

	31	 8.3.3.2 Geologic Investigation. A geologic investigation should be performed to be tter

	

32	 characterize the vadose zone and the nature of unsaturated soils that make up this system.

	

33	 The geologic investigation will include the following tasks:
34

	35	 Borings may be advanced into zones where an accurate interpolation of the
	36	 subsurface stratigraphy is important to understanding migration pathways in the
	37	 vadose zone. An investigation of the Plio-Pleistocene layer,QM which may be

	

38	 causing perched water zones, may be especially valuable 4 	
S^xs

an^,^'^7aste^ e
:x rxax .	 x	 cv	 a.	 -s¢na¢z>	 ax x.aysva r .w¢	 ex a+xr	 '^ a^"	 $MO

	

39	 t	 4a^he lh a may hav 1'ttnor$ant uence arlca q

Nil

	

40

41 	 esetrecomm^n af€ons^ut?^x^.baseconaualxt€ss..ot^llciuic^^'waste^'recev^^it^, '^,„t^
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^tl g	 yS	 4b	 t	 4 ^:k 	) 0/1... S3^	 MY ..' <K	 M.	 "R £pnn	 ,YS R

2	 oenaR^r^x^ az
3
4	 •	 Geologic data collected du ring the ongoing vadose zone soil (Sec tion 8.3.3.4) and
5	 other (deeper) investigations (e.g., geologic and geophysical logs from
6	 groundwater well installations for groundwater AAMSs) wi

ll
 be compared,

7	 compiled, and evaluated.
8
9	 8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation
10	 should be conducted. The investigation will include:
11

12	 •	 Radiation survey along ditches, trenches, and ponds for health and safety
13	 purposes and to locate areas of elevated radiation for selection of specific

14 £ 	sediment sampling locations..
15

16	 •	 Sampling of sediment in any ditches, ponds, and trenches that still contain water.
17 	This wi

ll
 probably be limited to the 216-S- 101) Ditch.

18

f9	 8.3.3.4 Soil Investigation. The purpose of soil inves tigations is to determine physical and
?,0	 chemical properties of the soil and to determine the nature, type, and extent of soil
21	 contamination associated with waste management units and unplanned releases to allow
22	 initiation of interim remedial actions and to assess the quantitative risk at other sites.
23:	 Sampling wi

ll
 include:

24

25"	 Samples of vadose zone soil wi
ll

 be collected and analyzed for cons tituents of
25	 concern when wells are drilled for other studies (i.e., groundwater inves tigations)
27	 in the vicinity of a waste management unit or unplanned release with reported
28'	 liquid disposals or spills. Organic vapor (at sites with suspected VOCs) and
29	 radiation sampling should also be performed with samples selected by onsite
30	 screening.
31
32	 •	 Data collected du ring this investigation wi

ll 
be evaluated to further understand the

33	 contribution of contaminants to the vadose zone from specific waste management
34	 units and/or unplanned releases and to better define the hydrology and water
35	 quality in the vadose zone system through moisture content profiles-an& 1,, tracking
36	 of specific contammantsOM spt1d au pSZaCdctetxs zc	 ye er t tg s

ax 4xxrix x^m s	 c ^a 0flwg Y +x' »^3	 ^Pas""C^	 a'	 . ` $Si I^# ''^° x^"^37	 of cvn^spo tllrou^tie uacg^au is m? apr©patetn stidi^
g'M pb ^'d9 9xe@M'lyd2 3',M£ft QyMf{`	 ^¢S tt 3̀ A 9fiS@i@	 kax°. S"6 ?a, p... ywM. a	 .A....:fua<rrA'.R......

38ndtcte^ u der^edrttcrrlerotdaeAtIS^.
39

40	 8.3.3.5 Air Investigation. Air inves tigations (on an aggregate area scale) should consist of
41	 on-site particle sampling as part of the health and safety program. In addition, high-volume
42	 air samplers should be placed in appropriate locations on site based on evalua tion of exis ting
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meteorological data. The purpose of these samplers will be to determine if any migration of
airborne contaminants occurs.

8.3.3.6 Ecological Investigation. Ecological investigation activities, on lea 9
alk5^tctscale, should include a literature search and data review, and a site wthrough.

a1u	 -	 I	 tibif	 Ol0	 MThese activities are intended to identit otentialPis . ^^" Ugnj gq - gLo ^g	 Y P
biota concerns which need to be addressed in the site investigation. Particular emphasis
should be given to identifying potential exposure pathways to biota that migrate offsite or that
introduce contaminants into the food web "`Tiitobtautiit^i(r	 [t1iQL u`€taf

8.3.3.7 Geophysical Stratigraphic Survey. A geophysical su rvey of subsurface
stratigraphy should be conducted across the aggregate area to help characterize the geology
and hydrogeology of the vadose zone. Of particular interest are perched water zones and the
caliche layer (an important aquitard) in the Plio-Pleistocene Bunt.

8.3.3.8 Process Effluent Pipeline Integrity Assessment. An assessment of process effluent
pipeline integ rity should be conducted early in site investigation activities to look for
potential leaks and therefore possible areas of contamination. Initially, as part of this effort ,
drawings of the process lines and encasements within the aggregate area (Section 2.3.7)
should be reviewed and their construction, installation, and operation evaluated. Specific
lines wi

ll
 then be selected for integrity assessment with emphasis on lines serving the waste

management units that have received large volumes of liquid (e.g., cribs). Investigation of
operating high level waste transfer lines will be deferred to their respective programs.

Results of the integrity assessments wi
ll

 be evaluated and additional sampling activities may
be recommended for subsequent studies.

8.3.3.9 Geodetic Survey. Geodetic surveys wi
ll 

be conducted after the installation and
completion of each investigation activi ty. The survey will be to locate the horizontal
locations of surface and near-surface soil samples; comers of geophysics, soil gas, and
beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and
vertical locations of all vadose zone soil bo rings and perched zone wells will be su rveyed.
The geodetic survey should be conducted by a professional surveyor licensed in the state of
Washington and should be referenced to bo th historic (e.g., Hanford coordinates) and current
coordinate datums (e.g., Nor th American Datum of 1983 - NAD-83), both vertical and
horizontal.

WHC(SPLANl)/9-17-92/03135A
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1
	 0

2	 8.3.4 Data Evaluation and Decision Making
3
4	 Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling
5	 results) become available for use in restructuring and focusing the investigation activities.
6	 Data reports will be developed that summarize and interpret new data. This includes
7	 groundwater sampling and RLS borehole logging as part of the AAMS. Data will be used to
8	 refine the conceptual model, further assess potential contaminant-specific ARARs, develop
9	 the quantitative risk assessment, and assess remedial action alternatives.
10
11	 The objectives of data evaluation are:
12
13	 •	 To reduce and integrate data to ensure that data gaps are identified and that the
14	 goals and objectives of the S Plant AAMS are met
15`
1¢,	 •	 To confirm that data are representative of the media sampled and that QA/QC
17	 criteria have been met.
^

0

-a@
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Table 8-1. Uses of Existing Data for S Plant Aggregate
Area Waste Management Units.	 Page 1 of 3

Waste
Management

Unit Type of Unit

Development of Sampling Plans Health & Safety
Surface	Expected
Rad.	 Max. Level

Possible	 Depth
Location	 Contam.	 Contam.

}^ y,	 y y.
2	 $).n.'V4^a andl3ptut^`

2165-1 & 2	 Cribs

^	 tl ^ F	 ^'	 ^5

L

..5

5	 x
4..

2165-5 Crib

2165-6 Crib

2165-7 Crib

2165-9 Crib

216.5-13 Crib

2165-20 Crib

2165-22 Crib

2165-23 Crib

2165-25 Crib

2165-26 Crib

2165-3 French Drain

Ponds', Aatchcs, and Trenches:: , _ ,

2165-1OP Pond

216-5-11 Pond

2165-15 Pond

2165-16P Pond

2165-17 Pond

2165-19 Pond

216S-10D Ditch

216S-16D Ditch

216-4-P Ditch

216-S-8 Trench

216-S-12 Trench

2165-14 Trench

2165-18 Trench

WHC(SPLANT)\09-12-92\03135T
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Table 8-1. Uses of Existing Data for S Plant Aggregate
Area Waste Management Units.	 Page 2 of 3

Waste
Management

Unit Type of Unit

Development of Sampline Plans Health & Safety
Surface	 Expected
Rad.	 Max. Level

possible	 Depth
Location	 Contsm.	 Contam.

.	 .. ...... ... . .. .
si

2607-W6 Septic Tank and Drain Field

2607-WZ Septic Tank and Drain Field

Sanitary Crib

-N

216-S-172 Control Structure

29045-160 Control Structure

29045-170 Control Structure

29045-171 Control Structure

... .......
7	 -1	 Basins

207-5 Retention Basin

207-SL Retention Basin

B'u`rial S "a

218-W-7 Burial Ground

218-W-9 Burial Ground
77 :	 r	 I	 : 1 lea	 ... ... .

jJnplauned
	 s 

cs^.......... .

UN-200-W-32 Unplanned Release No No No

UN-200-W-34 Unplanned Release No No No No

UN-200-W-35 Unplanned Release No No No No

UN-200-W-41 Unplanned Release No No No No

UN-200-W-42 Unplanned Release No No No No

UN-200-W-43 Unplanned Release No No No No

UN-200-W-52 Unplanned Release No No No No

UN-200-W-56 Unplanned Release No No No No

UN-200-W-61 Unplanned Release No No No No

—UN-200-W-69
Unplanned Release No No No No

UN-200-W-83 Unplanned Release

UN-200-W-108 Unplanned Release No No No

40	 WHC(SPLAN'I)\09-12-92\03135T
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Table 8-1. Uses of Existing Data for S Pl ant Aggregate
Area Waste Management Units.	 Page 3 of 3

Waste
Management

Unit Type of Unit

Development of Sampling Plans Health & Safety
Surface	 Expected
Rad.	 Max. Level

Possible	 Depth
Location	 Contain .	 Contain .

UN-200-W-109 Unplanned Release * No No * No

UN-200-W-116 Unplanned Release * No No No No

UN-200-W-173 Unplanned Release * No No
I	

No No

UN-200-W-127 Unplanned Release * No No No No

UN-216-W-30 Unplanned Release * No No * No

e^

^e

e^
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Table 8-2. Data Needs for Pre liminary Remedial Action Technologies
S Plant Aggregate Area.

Chemical/Radiochemical
Alternative Physical Attribute Attribute

1. Multimedia Cover • areal extent • surface radiation
(plus possible vertical • depth of contamination • biologic transport potential
barriers) • structural integrity

(collapse potential)
• run-off/run-on potential
• cover properties

(permeability)

2. In Situ Grouting/ • areal extent • solubility
Stabilization • depth • reactivity

• particle size • leachability from grout medium
• hydraulic properties

(permeability/porosity)
• stmtigraphy
• borehole spacing
• grout/additive mix parameters

3. Excavation, Soil • areal extent" • toxicity/radioactivity
Treatment, and • depth's • levels of contaminants
Disposal • particle size • solubility/reactivity

• silt-size (dust) content • soil chemistry (relative affinity)
• excavation stabi

li
ty • concentrations in PM-10 fraction

• spent solvent treatment/disposal
options

4. In Situ vitri fication • areal extent • volatility
• depth • reactivity
• soil/waste conductivity • leachability/integrity

• thermal properties • off-gas treatment waste disposal
• moisture contact options
• voids

5. Excavation, Above • areal extent° • concentrations of TRU
Ground Treatment, • depth" • toxicity/radioactivity
and Geologic • mineralogy of soil/waste • levels of contaminants
Disposal • particle size • concentrations in PM-10 fraction

• silt-size (dust) content • reactivity
• excavation stability • leachability/integrity of final waste
• treatment parameters form

0	 WHC(SPLANT)\09-12-92\03135T
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies
S Plant AureQate Area.

Alternative Physical Attribute
Chemical/Radiochemical

Attribute

6.	 In Situ Soil Vapor •	 areal extent •	 volatility of constituents (Henry's
Extraction •	 depth Law Constant)

•	 locations/depth of highest •	 non-volatile organics
concentrations (vapors, •	 levels
adsorbed) •	 volatile radionuclides (Radon)

•	 stratigraphy •	 treatability (catalytic oxidization)
•	 soil permeability/porosity
•	 voids

May be obtained during remediation using the observational approach recommended by the Hanford Past
Practice Investigation Strategy (Thompson 1991)

1\

. r+
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Table

Level	

8-3.

DOE/RL-91-60
Draft B

Levels for the S Plant Aggregate Area.

Description

LEVEL I	 Field screening. This level is characterized by the use of portable
instruments which can provide real-time data to assist in the
optimization of sampling point locations and for health and safety
support. Data can be generated regarding the presence or absence
of certain contaminants (especially volatiles) at sampling locations.

LEVEL H	 Field analysis. This level is characterized by the use of portable
analytical instruments which can be used onsite, or in mobile
laboratories stationed near a site (close-support laboratories).
Depending on the types of contaminants, sample matrix, and
personnel skill, qualitative and quantitative data can be obtained.

LEVEL III	 Laboratory analysis using methods other than the Contract
Laboratory Program (CLP) Routine Analytical Services (RAS).
This level is used primarily in support of engineering studies using
standard EPA-approved procedures. Some procedures may be
equivalent to CLP RAS without the CLP requirements for
documentation.

LEVEL IV	 Contract Laboratory Program (CLP) Routine Analytical Services
(RAS). This level is characterized by rigorous QA/QC protocols
and documentation and provides qualitative and quantitative
analytical data. Some regions have obtained similar support via
their own regional laboratories, university laboratories, or other

r	commercial laboratories.

LEVEL V	 Nonstandard methods. Analyses which may require method
modification and/or development are considered Level V by CLP
Special Analytical Services (SAS).

a
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xame a-4. Cara yuanty voiecuve rarameters ror unemlcauxaalocnemlcat An alyses.	 rage 1 or o

Soil/Sediment	 Water

Analysis
Method

Practical
Qaantitation

Limit
(PCi/g)

Precision
(RPD)

Accuracy
M

Analysis
Method

Practical
Quantitation

Limit
(pCi/g)

Precision
(RPD)

Accuracy
M

RADIONUCLIDES

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25

Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25

Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 t25

Actinium-225 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Actinium-227 TED TBD ±30 ±25 TBD TBD ±25 ±25

Americium-241 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25

Americium-242 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Americium-242m TBD TBD ±30 ±25 TBD TBD t25 t25

Americium-243 Am-01 TBD ±30 ±25 Am-03 TBD ±25 t25

Antinomy-126 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Antimony-126m TBD TBD ±30 ±25 TBD TBD ±25 ±25

Barium-137m D3649 M TBD ±30 ±25 D3649 M TBD t25 ±25

Bismuth-210 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-213 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Carbon-14 C-01 M TBD ±30 ±25 TBD TBD ±25 ±25

Cesium-134 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25.

C

^

O

W ^
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision . Accuracy Analysis Limit	 Precision Accuracy
Method (pCi/g) (RPD) M Method (pCi/g) (RPD) (g'o)

RADIONUCLIDES
(cont.)

Cesium-135 901.0 M TBD ±30 ±25 901.0 TBD ±25 ±25

Cesium-137 D3649 M T13D ±30 ±25 D3649 M TBD ±25 ±25

Cobalt-60 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Curium-244 907.0 M T13D ±30 ±25 907.0 TBD ±25 ±25

Curium-245 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 t25

Europium-154 D3649 M TBD ±30 f25 D3649 M TBD ±25 ±25

Europium-155 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Francium 221 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Iodine-129 902.0 M TBD ±30 ±25 902.0 TBD ±25 t25

Lead-209 TBD TBD ±30 t25 TBD TBD ±25 ±25

Lead-210 Pb-01 M TBD ±30 ±25 Pb-01 TBD ±25 ±25

Lead-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-212 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-214 TBD TBD ±30 t25 TBD TBD ±25 ±25

Neptunium-237 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Neptunium-239 D35649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Nickel-59 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Nickel-63 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Niobium-93m TBD TBD 30 25 TBD TBD 25 25

WHC(SPLANT)\09-12-92\03135T
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Table 84 . Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6

Soil/Sediment Water

Practical Practical

Quantitation Quantitation
Analysis Limit Precision Accuracy Analysis Limit	 Precision Accuracy
Method (pCi/g) (RPD) (95) Method (PCi/g) (RPD) M

RADIONUCLIDES
(cont.)

Plutonium Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-238 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-239/240 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-241 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Polonium-214 TBD TBD ±30 ±25 TBD T13D ±25 ±25

Polonium-215 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Polonium-218 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Protactinium-231 TBD TBD ±30 ±25 TED T13D ±25 ±25

Protactinium-234m TBD TBD ±30 ±25 TBD TBD ±25 ±25

Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25

Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25

Ruthenium-106 TBD T13D ±30 ±25 TBD TBD ±25 ±25

Samarium-151 TBD TBD ±30 ±25 T13D TBD ±25 ±25

Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Strontium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25

Technetium-99 Tc-01 M TBD ±30 ±25 Tc-01 TBD ±25 ±25

Thallium-207 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Thorium-227 00-06 TBD 30 25 00-07 TBD 25 25

WHC(SPLANT)\09-12-92\03135T
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Table 84. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 4 of 6

Soil/Sediment Water

Practical Practical

Quantitation Quantitation
Analysis Limit Precision Accuracy Analysis Limit	 Precision Accuracy
Method (PCi/g) (RPD) (9JO) Method (pCi/g) (RPD) (70

RADIONUCLIDES
(cont.)

Thorium-229 00-06 TBD ±30 t25 00-07 TBD t25 ±25

Thorium-230 00.06 TBD ±30 ±25 00-07 TBD ±25 ±25

Thorium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Tritium 906.0 M TBD ±30 ±25 906.0 300 t25 ±25

Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25

Uranium-233 U TBD ±30 ±25 908.0 TBD ±25 ±25

Uranium-234 U TBD ±30 ±25 908.0 TBD ±25 ±25

Uranium-235 U TBD ±30 ±25 908.0 TBD ±25 ±25

Uranium-238 U TBD ±30 ±25 908.0 TBD ±25 ±25

Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25

Zirconium-93 TBD TBD ±30 ±25 TBD TBD t25 ±25
INORGANICS

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Boron 6010 TBD t25 ±30 6010 TBD ±20 ±25

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25

Chromium 6010 0.07 ±25 ±30 6010 10 }20 ±25

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 t25

Fluoride 300 M TBD ±25 ±30 300 50 ±20 ±25

Iron 6010 20 25 30 6010 70 20 25

WHC(SPLANT)\09-12-92\03135T
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Table 8-4. Data Quality Objective Parameters for ChemieaURadiochemical Analyses. Page 5 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit	 Precision Accuracy
Method (PCi/g) (RPD) (9:0) Method (PCi/g) (RPD) M

INORGANICS
(cont.)

Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 .t25
Nickel 6010 1.5 t25 ±30 6010 50 ±20 ±25

Nitrate 300 M TBD ±25 ±30 300 130 ±20 ±25

Nitrite 300 M TBD ±25 ±30 300 40 ±20 t25

Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 t25

Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25

Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25

ORGANICS

Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25

Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25

Chloroform 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Kerosene 8015 20 ±35 ±30 8015 500 ±35 t25

Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 ±25

MlBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25

1 1 1-Trichlomethane 8240 0.005 25 30 8240 5 20 25

t7
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 6 of 6

Soil/Sediment Water

Practical Practical

Quantitation Quantitation
Analysis Limit	 Precision Accuracy Analysis Limit	 Precision Accuracy
Method (PCi/g)	 (RPD) (YO) Method (pCi/g)	 (RPD) Oro)

ORGANICS
(cont.)

Toluene 8240 0.005	 ±25 ±30 8240 5	 ±20 ±25
Tribut 1 phosphate TBD TBD	 ±25 ±30 TBD TBD	 ±30 ±25

TBD = To Be Determined
M	 = method modified to include extraction from the solid medium, extrac tion method is matrix and laboratory-specific
RPD = Relative Percent Difference
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a)	 Cy
Test Methods for Evaluation Solid Waste (SW 846) Third Edition (EPA 1986)	 O
Methods for Chemical Analysis of Water and Waste (EPA 1983)	 G
Radionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b)	 P^,s
EML Procedures Manual (DOE/EML 1990)	 w o
Eastern Environmental Radiation Facility RadroChemistry Procedures Manual (EPA 1984)	 ~
High Resolution Gamma Ray Spectrometry of Water (ASTM 1985)
Precision and accuracy are goals. Since these parameters are highly matrix dependent they could va ry greatly from the goals listed.
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Table 8-5. Data Gaps by Site Category.

Site Category	 Identified Data Gaps

Tanks and Vaults	 • Contaminant concentrations in waste management
units other than single-shell tanks

• Distribution of contaminants in subsurface soils
released in leaks

• Constituents concentrations in related surface
contamination

Cribs and Drains	 • Contaminant concentrations in cribs
• Contaminant concentrations in soils beneath cribs
• Specific constituents (especially organic chemicals)
• Distribution and vertical/lateral extent of

contamination

a Ponds, Ditches, and Trenches • Distribution/extent of subsurface contamination
• Buried contaminant concentrations in stabilized

portions/units

Septic Tanks and Associated • Actual discharge levels
Drain Fields • Possible discharge and presence/level of

non-sanitary wastes (e.g., laboratory drains)

Transfer Facilities, Diversion • Contamination constituents and concentrations
Boxes, and Pipelines • Direct radiation levels in facilities

• Constituents/concentrations in related surface
q, contamination

• Integrity of transfer lines

Unplanned Releases • Surface soil constituents and concentrations
• Buried contamination constituents and

concentrations

9	 WHC(SPLANT)\09-12-92\03135T
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Table 8-6. App licable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. 	 Page 1 of 5

Surface Subsurface Surface Surface Water Subsurface Perched Zone
Radiation Spectral Surface 	Soil Gas Soil Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics Geophysics	 Survey Sampling Sampling Sampling Wells	 Remarks

-	 - Tanks and Vaults - -

240S-302 Catch Tank — — —	 — — — — —	 —

241S-302A Catch Tank — — —	 -- — — — —	 —

241-S-302B Catch Tank — — —	 — — — — —	 —

241SX-302 Catch Tank — — —	 — — -- — —	 —

244-S Receiver Tank — — —	 — — — — —	 -

- - Cribs and Drains - -	 -

216S-1 and 216S-2 Crib X A —	 — X — X —	 —

216S-5 Crib X X —	 — X — X —	 —

216S-6 Crib X X —	 — X — X X	 —

216S-7 Crib — A —	 — — — A X	 —

216S-9 Crib — A —	 — — -- A —	 —

216S-13 Crib — A —	 — — — A —	 —

216S-20 Crib — A —	 -- X — X —	 —

216S-22 Crib — A —	 — — — A —	 —

216S-23 Crib — A —	 — — — A —	 —

216S-25 Crib X A —	 — — -- X X	 —

216S-26 Crib — A —	 — — — X —	 —

216S-3 French Drain — A —	 — - — X —	 -

- - - Ponds, Ditches, and Trenches -

216S-10P Pond — X —	 — X — X —	 —

216S-11 Pond — X —	 — X — X —	 —

216S-15 Pond X X —	 X X — X —	 —

G
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area Waste Management Units. 	 Page 2 of 5

Surface Subsurface	 Surface	 Surface Water Subsurface Perched Zone
Radiation Spectral	 Surface	 Sod Gas	 Soil 	Sediment Soil Monitoring

Waste Mangement Unit Survey Geophysics	 Geophysics	 Survey	 Sampling	 Sampling Sampling Wells	 Remarks

216S-16P Pond X X	 —	 —	 X	 -- X —	 —

216-S-17 Pond X X	 --	 —	 X	 — X —	 —

216-5-19 Pond — X	 —	 X	 X	 — X —	 —

216-S-8 Trench — X	 X	 —	 X	 — X —	 —

216-S-12 Trench — X	 X	 —	 —	 — X —	 —

216-S-14 Trench — —	 —	 X	 —	 — X —	 —

216-S-18 Trench — —	 —	 —	 —	 — X —	 —

216-S-10D Ditch X X	 X	 —	 X	 X X X	 —

216-S-16D Ditch — X	 —	 —	 —	 — X —	 —

216-U-9 Ditch X X	 —	 —	 X	 — X —	 -

-	 - - -	 Septic Tanks and Associated Drain Fields -

2607-WZ Septic Tank X X	 X	 X	 —	 — X —	 —

2607-W6 Septic Tank X X	 X	 X	 —	 — X —	 —

Sanitary Crib X X	 —	 —	 —	 -- X —	 -

-	 - - Transfer Facili ties, Diversion Boxes, and Pipelines -	 -	 -	 -

241-S-151 Diversion Box — —	 —	 —	 —	 — X —	 —

240-S-151 Diversion Box — —	 —	 —	 —	 — X —	 —

240-S-152 Diversion Box — —	 —	 —	 —	 — X —	 —

241-S-152 Diversion Box — —	 —	 —	 —	 — X —	 —

241-SX-151 Diversion Box — —	 —	 —	 —	 — X —	 —

241SX-152 Diversion Box — —	 —	 —	 —	 — X —	 —

241-SX-A Valve Pit — —	 —	 —	 —	 — X —	 —

241SX-B Valve Pit — —	 —	 —	 —	 — X —	 —

d
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Table 8-6. Applicable Characterization Investigation Methods at S Pl ant Aggregate
Area Waste Management Units. 	 Page 3 of 5

Surface Subsurface Surface Surface Water Subsurface 	 Perched Zone

Radiation Spectral Surface	 Soil Gas soil Sediment Soil 	 Monitoring
Waste Mangement Unit Survey Geophysics Geophysics	 Survey Sampling Sampling Sampling	 Wells	 Remarks

241-SY-A Diversion Box — — —	 — — — X	 —	 —

241SY-B Diversion Box — — —	 — — — X	 —	 —

216S-172 Control St ructure — — —	 — — — X	 —	 —

2904S-160 Control Structure — — —	 — — — X	 —	 —

2904S-170 Control Structure — — --	 — — — X	 —	 —

2904-S-171 Control Structure — — —	 — — — X	 —	 —

241S-A Valve Pit — — —	 — — — X	 —	 —

241S-B Valve Pit — -- —	 — — — X	 —	 —

241S-C Valve Pit — — —	 — — — X	 —	 —

241-S-D Valve Pit — — —	 — — — X	 —	 -

- - - Basins -- -

207S Retention Basin — X —	 — X X X	 —	 —

207-SL Retention Basin — A —	 — — X X	 —	 -

- Burial Sites -

218-W-7 Burial Ground — — —	 — — — X	 —	 —

218-W-9 Burial Ground — X X	 — X — X	 —	 —

Unplanned Releases

UN-200-W-10 Unplanned Release X — --	 — X — —	 —	 —

UN-200-W-30 Unplanned Release — — —	 — — — —	 —	 —

UN-200-W-32 Unplanned Release — — --	 — — — X	 —	 —

UN-200-W-34 Unplanned Release X — —	 — X — X	 —	 —

UN-200-W-35 Unplanned Release X — —	 — X — X	 —	 —

UN-200-W-41 Unplanned Release — — —	 — X — —	 —	 —

b
0

W ^

g

W HC(SPLANT)\09-16-92\03135T



!	
T	 IV	

)

00

ppH^^

R.

Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
area waste iviattagenlent utnts. rage ,+ UC j

Surface Subsurface Surface	 Surface Water Subsurface Perched Zone

Radiation Spectral	 Surface	 So
il

 Gas Soil 	Sediment Soil Monitoring
Waste Mangement Unit Survey Geophysics	 Geophysics	 Survey Sampling	 Sampling Sampling Wells	 Remarks

UN-200-W-42 Unplanned Release X —	 --	 — X	 — — —	 —

UN-200-W-43 Unplanned Release X —	 —	 — X	 — — —	 --

UN-200-W-49 Unplanned Release X —	 --	 — X	 — — —	 —

UN-200-W-50 Unplanned Release X —	 --	 -- X	 — -- —	 --

UN-200-W-52 Unplanned Release X X	 —	 — X	 -- X —	 —

UN-200-W-56 Unplanned Release X —	 —	 — X	 — — —	 —

UN-200-W-61 Unplanned Release — —	 —	 — X	 — — —	 —

UN-200-W-69 Unplanned Release — —	 —	 — X	 — — —	 —

UN-200-W-80 Unplanned Release X —	 —	 — X	 — — —	 —

UN-200-W-81 Unplanned Release — —	 —	 — X	 — — —	 —

UN-200-W-82 Unplanned Release — —	 —	 — X	 — — —	 —

UN-200-W-83 Unplanned Release X —	 —	 — X	 — — —	 —

UN-200-W-108 Unplanned Release — X	 —	 — X	 — X X	 —

UN-200-W-109 Unplanned Release — X	 —	 — X	 — X —	 —

UN-200-W-114 Unplanned Release — —	 —	 — X	 — — —	 —

UN-200-W-116 Unplanned Release — —	 —	 — X	 — — —	 --

UN-200-W-123 Unplanned Release X —	 —	 — X	 — — —	 —

UN-200-W-127 Unplanned Release X X	 —	 — X	 — X —	 —

UN-216-W-25 Unplanned Release X —	 —	 — —	 — — —	 —

UN-216-W-30 Unplanned Release X --	 —	 — X	 — — —	 —

UPR-200-W-13 Unplanned Release -- —	 —	 — —	 — — —	 —

UPR-200-W-15 Unplanned Release — —	 —	 — —	 — — —	 —

UPR-200-W-20 Unplanned Release X X	 —	 — X	 — X —	 —

UPR-200-W-36 Unplanned Release — —	 —	 — —	 — — —	 —
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate
Area waste management units. rage	 or

Surface Subsurface Surface Surface Water	 Subsurface	 Perched Zone
Radiation Spectral	 Surface	 Soil Gas Soil Sediment	 Soil	 Monitoring

Waste Mangement Unit Survey Geophysics	 Geophysics	 Survey Sampling Sampling	 Sampling	 Wells	 Remarks

UPR-2110-W-47 Unplanned Release X —	 —	 — X —	 X	 —	 —

UPR-200-W 51 Unplanned Release X —	 —	 — X —	 —	 —	 —

UPR-200-W-59 Unplanned Release X —	 —	 — X —	 —	 —	 —

UPR-200-W-95 Unplanned Release — —	 —	 — — —	 —	 —	 —

UPR-200-W-96 Unplanned Release — —	 —	 — X —	 X	 —	 —

UPR-200-W-124 Unplanned Release X —	 —	 — — —	 X	 —	 —

UPR-200•W-139 Unplanned Release X —	 —	 — — —	 X	 —	 —

UPR-200-W-140 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-141 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-142 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-143 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-144 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-145 Unplanned Release — X	 —	 — — —	 X	 —	 —

UPR-200-W-146 Unplanned Release — X	 —	 — — —	 X	 —	 —

t7

W

* = Investigation at each individual site.
A = Investigation at representative of several analogous units.
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101	 9.0 RECOMMENDATIONS

	

4	 The purpose of the zgregate f4rea A anagement Study Reper(AAMSR) is to

	

5	 compile and evaluate the existing body of knowledge to suppo rt the Hanford I

	

6	 PastfPractice Strategy ffhempsen	 LO 	 F 1	 decision making process. A

	

7	 primary task in achieving this purpose is to assess each waste management unit and
8 unplanned release within the 8-Plant-Aggregate Brea to determine the most expeditious

	

9	 path for remediation within the statutory requirements of Comprehensive Environmental

	

10	 Response, Compensation, and Liability Act (CERLA) and Resource Conservation

	

11	 Recovery Act (RCRA). The existing body of pertinent knowledge regarding S Plant

	

12	 Aggregate Area waste management units and unplanned releases has been summarized and
	13	 evaluated in the previous sec tions of this study. A data evaluation process has been

	

14	 established that uses the existing data to develop preliminary recommendations on the

	

15	 appropriate remediation path for each site	 M^i t f^ . This data evaluation
>G..L'	 t xR:%SA> ^R^

	16	 process is a refinement of the Hanford ^ Past Practice Strategy (Figure 1-2) and
	17	 establishes criteria for selecting appropriate Hanford	 Past Practice Strategy paths

	

18	 (expedited response actions{ERA}; interim remedial measuresg {IRM}; limited field

	

19	 investigations, fLFI}; and final remedy selection) for individual waste management units and
	20	 unplanned releases within the 200 Areas. A discussion of the c riteria for path selec tion and
	21	 the results of the data evaluation process are provided in Sec tions 9.1. and 9.2, respectively.

	

22	 Figure 9-1 provides a flowchart of the data evaluation process that will be discussed.

	

23	 Table 9-1 provides a summary of the results of the data evaluation assessment of each unit.

	

24	 Table 9-2 provides the reselts^decisional matrix each unit fo
ll

owed.
25

	26	 This section presents recommended assessment paths for the waste m anagement units

	

27	 and unplanned releases at the S Plant Aggregate Area. These recommendations are only

	

28	 proposed at this time and are subject to adjustment and change. Factors that may affect

	

29	 development of final recommenda tions include, but are not limited to, comments and advice
t sawf:nM tl	 J_Rc ,	 &8	 v	 ^'.'	 'aa:> 5 s	 . ro^	 Rxnxas	 R' x'x,	 it'a .h 6^'

	30	 from the ^^ s t R _̀c^'" ^ttu%1nAli).	 aPxu>.c.awCA ..o	 W! 4tu..^pti	 WR.eN.Gi ONmO.w<wYh.x.ws..a Win, vaa <4s s' 	 .Aura

	31	 g) or U.S. Department of Energy (DOE); identification and development of

	

32	 new information; and modification of the criteria used in the assessment path decision-
rz	 ^s Kl+» `»;`o-`gEM1b^a4 	 ^^	 >zxxce^aE	 ^z^	 ar maw Sazz.making process " ^d^is fi

	

33	 Mruze	 an lschn

	

34^^^	 ^tat	 xg^ lrsil	 iv^^
.R	 a	 ,a ,P}>S 7° ^y	 #	 a

'g^.	 ,;'ss^Ys	 .S ^E.xC..^ Rŝ
.s54B 5 k 

	35	 v7z t e	 PrIt F1Ct	 at y	 n tigt€ xl	 oe iux =alts R

	

O a
,_ 6W	 rI&M ,

fits E`0Z	 $'753"#6 S.A 	 a4` w'as&^c°'$R"^^'m, $	 '¢.	 S §,fca g,.	 yss a 	 a
	36	 iGi^lrtt^^r'^e>S^n tio' the reami^icTa£tf 	 las^6A1fS xritlgh

`Sx'"$s8i^F,3 S^j^y,^^§ & E.	 ,^°''SS,CSa` ^ s	 rte°	 9 x Favx^y a sbt s ^'&^sSK^"s. z 8 r ^ ^,.yq RRy^E,>§' g^ y

	

37	 rfctrxtl t, accndat7^	 1 attfgPc^e^^^ntert drtsetr
38 >2 aJ^tvkp^{y^,

	 a >	
m (^

g 5
^y

y 
^{ 

S j C	6 Y s > & A

	39	 Changes in recommendations will be addressed, and more detail on recommended assessment

	

40	 paths for waste management units and unplanned releases wi
ll 

be included in work plans as

	

41	 they are developed for the actual inves tigation and remediation activities.
42
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A majority waste management units and unplanned releases do not have information
regarding the nature and extent of contamination necessary for qu antitative or qualitative risk

assessment, especia
ll

y with regard to hazardous constituents, and were recommended for
additional investigation (e.g., LFn. Several units and releases assessed within the ERA path
were recommended for actions that fall within the scope of existing operational programs.
Wooden cribs with co llapse potential and sites with elevated levels of surface radionuc lide
contamination are addressed by the Radiation Area Remedial Action (RARA) Program.

Waste management units and unplanned releases which are addressed entirely by other
programs were not subjected to the data evaluation process. This includes units and
unplanned release which are within the scope of the Single-Shell TankIgs€xe Program,
Surplus	 .	 I7eettmmsslan}#td11xAv^eylogratn, and DefenseV.
Waste Management Program. l ablse:3'px^vids a& Q£ ^k1e tiniOtMcic)l t(ie
evaluation`

ron
A majority of faeilities M^stE } n	 e t un) S uiat addressed xeh+^led in the data

evaluation fa
ll

 within the scope of the Single-She ll Tank JoWie Program. The activities
associated with closure of the 200-RO-4 Operable Unit single-she ll tanks sites have separate

Tri-Party Agreement) milestones
and any recommendations for disposition of these units and associated unpl anned released
leases wi

ll
 be developed as part of the ongoing program add ressing the single-she ll tanks.

The T'^e-Waste Management Program wi ll completely address the active 216-S-25 and
-26 Cribs, and the active 207-SL Retention Basin.

A discussion of the four decision-making paths shown in Figure 9-1: ERA, IRM, LFI,
and final remedy selection, is provided in Section 9.1. Section 9.2 provides a discussion of
the waste management units grouped under each of these paths. A discussion of regrouping
and prioritization of the waste m anagement units is provided in Section 9.3.
Recommendations for redefin ing operable unit boundaries and prioritizing operable units for
work plan development are also provided in Section 9.3. No additional aggregate area-based

field characterization activities are recommended to be undertaken as a continuation of the
AAMS. A

ll recommendations for future characterization needs (see Section 8.0) will be
more fully developed and implemented through the ^rlan5^':Plau --elopzilent agd
su^"lntttai, wz>lr be accam^iZ^^ted i^ accox^Cance air€1£'r^quuements ot`^ tlZe t^^n^arr^^rte Fgst::

^'rg°Lreee^ 5'trategst ;and ^}^.,̂4'r,'^'.a^#y XL^;ree^^nCnnd'eould;3r}rj^e remedial
mvestigation/feaaibility study (RUES) RCRA facility uieestigation/corrective measures study
(RFUCMS)` F I FT work plans. Sections 9.4 and 9.5 provide recommendations for focused
feasibility and treatability studies, respectively.
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1 9.1 DECISION MAKING CRITERIA
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

^' 19
20
21

'022

23
24
25

s_ 26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

The criteria used €er— p assessing the most expedi tious remediation process path are
based primarily on urgency for ac tion and whether site data are adequate to proceed along a
given path (Figure 9-1). A

ll 
units and unplanned releases that are not completely addressed

under other Hanford Site programs are assessed in the data evaluation process. A
ll 

of the

units and releases that are addressed in the data evaluation process are initially evaluated as
candidates for an ERA. Sites where a release h as occurred or is imminent are considered
candidates for ERAS. Condi tions that might t rigger an ERA are the determination of an
unacceptable health or environmental risk or a short time frame available to mitigate the
problem ffhempsea-199ij aa. As a result, candidate ERA units were
evaluated against a set of criteria to determine whether potential for exposure to unacceptable
health or environmental risks exists. Units and unplanned releases that are recommended for
ERAS wi ll undergo a formal evalua tion fo

ll
owing the selec tion process outlined in WHC

(1991b).

Waste management units and unplanned releases that are not recommended for
d%

^;:::
an ERA continue through the data evaluation pro cess. Sites continuing

through the process that potentially pose a high risk (refer to Section 5.0), become candidates
for esleaa `,"^:: an IRM. The criteria used to determine a potential for high risk,. „^ ^"

thereby indicating a high p riority site, were the Hazard Ranking System (HRS) score used
for nominating waste management units for CERCLA cleanup (40 CFR 300), the modified
Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the
Environmental Protec tion Program (Huckfeldt 1991b). Units and unplanned releases with
HRS or mHRS scores greater th an 28 .5 (the CERCLA cleanup criterion) were designated as
candidate JM140  IRM sites-eins `"ta""' Units and unplanned releases that did not have a
HRS score were compared to similar sites to estab lish an estimated HRS score. Sites with
surface contamination greater than 2 m/h exposure rate, 100 c/min beta/gamma above
backeround or aloha greater than 20 e&lfs/min were also deshenated'as candidate IRM sites.

contamination sites which had an Environment
	

of ereater than

7 were also designated as candidate IRM sites.
are listed

Mg
determine if an IRM is appropriate for the site. Candidate IRM sites

g	 ^ p"jjgor	 c t analaate ltclvl sues were men run 
that did not meet the

IRM criteria were placed into the final remedy selec tion path.

.n^
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1	 For certain units and unplanned releases, it was recognized that remedial actions could
2	 be undertaken under an existing operational or other Hanford Site program (e.g., Single-Shell
3	 Tank g-1 u % RARA, 1 ?	 :K ^Yit or Sys-+ a Decommissioning and RCRA

56ry .'W.AOi 	 L..w05.t%n 'RtRCGvCRx`G"l^

4	 Closure Programs). As a result, recommendations were made that remedial actions be
5	 undertaken (partially or completely) outside the 200 AAMS past practice program. Units or
6	 unplanned releases that could be addressed only in part by another program (e.g., surface
7	 contamination cleanup under the RARA Program) remained in the 200 AAMS data
8	 evaluation process for fu rther consideration. If it cannot be demonstrated that these sites will
9	 be addressed under the operational program within a time frame compatible with the past

I 7S10	 practice program, they will be readdressed by the 200 AAMS process 	 "ol€t1ua
wy^ ?^aLx tl r .:6	 ^>r`^i mXm'R tam..	 .mxemtxnz r	 3NI 'sK^ f $, @f% '

11 ^^^a^etro^ x ^^^Ur^pe ^tm^a' ^ ^ s^'Ls.x>z^5^^:^^3^ a
12	

e1i^ R

13

14	 Units and unplanned releases recommended for complete disposition under another
15	 program (e.g., single-shell tanks and associated structures under the Single-Shell Tank
1-6	

IV
	 were not considered in the 200 AAMS data evaluation process 1i7

17	 additi2tit€'	 tz" 1t	 Ls1Y	 i tis^iiip t $ Aiflit^i"erS a

19

'^ 	 $iP..§7 a x^ ^ x'" 3̂ ^$x&^^^^^ a?S ¢^i ^ ^"b^r^''1.^''S. <^s,Pn'{^ri^ ^F^;.^xDuc.^'iC .̂aat F ^ k̂ :^.^^ a,xr m>zce

vxa d cxaxm v'S•' ôsFa• 8tà & #' °'s.5 	 "	 k^a	 ^^^	 y	 iU^x .k a ¢ r E	 ^R ^`
Q W1

20 indeefSElterkicx^SS
21

22	 Specific criteria used to develop initial recommendations for ERAS, LFIs, and IRMs
23	 for units and unplanned releases within the S Plant Aggregate Area are provided in Sec tions
24	 9. 1.1 and 9.1.2. Units and unplanned releases not initially addressed under an ERA, LFI or
25 , IRM wi

ll 
be evaluated under the final remedy selec tion path discussed in Section 9.1.3.

26

27'
28, 9.1.1 Expedited Response Action Pathway
2
50	 Candidate ERA sites are evaluated to determine if they pose an unacceptable health or
31	 environmental risk and i€there-a short time frame to mitigate the problem sfs. A

ll 
units

32	 and unplanned releases o ther than those recommended for complete disposi tion under another
33 Hanford program are assessed against the ERA criteria. The Hanford Past-Practice
34	 Strategy describes conditions that might trigger abatement aetiees fer p; candidate waste
35	 management unit or unplanned release under an ERA. Genera

ll
y, these conditions would

36	 rely on a determination of, or suspected, existing or future unacceptable heal th or
37	 environmental risk, and a short time-frame available to mi tigate the problem. Conditions
38	 include, but are not limited to:
39

40	 •	 Actual or poten tial exposure to nearby human populations, biota, or the food
41	 chain from hazardous substances and radioac tive or mixed waste contaminants
42
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0 1	 •	 Actual or poten tial contamination of drinking water supplies or sensi tive
2	 ecosystems

	4	 •	 Threats of release of hazardous substances and radioactive or mixed waste

	

5	 contaminants
6

	7	 •	 High levels of hazardous substances and radioactive or mixed waste contaminants

	

8	 in soils that pose or may pose a threat to human health or the environment, or

	

9	 have the potential for migration
10

	11	 •	 Weather condi tions that may increase the poten tial for release or migra tion of

	

12	 hazardous substances and radioactive or mixed waste contaminants
13

	14	 •	 The availability of other appropriate federal or state response mechanisms to

	

15	 respond to the release

16

	17	 •	 Time required to develop and implement a final remedy
18

	19	 •	 Further degradation of the medium which may occur if a response ac tion is not

	

20	 expeditiously initiated

40

21

	22	 •	 Risks of fire or explosion or potential for exposure as a result of an accident or

	

23	 failure of a container or handling system
24

	25	 •	 Other situations or factors that may pose threats to human health or welfare or

	

26	 the environment.
27

	28	 These conditions were used as the initial screening criteria to identify candidate waste

	

29	 management units and unplanned releases for ERAs. Candidate waste management units and
	30	 releases that did not meet these conditions were not assessed through the ERA evaluation

	

31	 path. Additional criteria for further, detailed screening of ERA candidates were developed

	

32	 based on the conditions outlined in the Hanford	 Past-Practice Strategy. Qaali€ieaden
33of these criteria for further screening were developed. These screening

	

34	 critena are shown in Figure 9-1 and are described below.
35

	36	 The next e^iteriea Cei'^ "$ '"utt	 Y used to assess each ERA candidate is
mo:	 >

	37	 whether a driving force to an exposure pathway exists or is likely to exist. Units or

	

38	 unplanned releases with contamination that is migrating or is likely to significantly migrate to

	

39	 a medium that can result in exposure and harm to humans required additional assessment

	

40	 under the ERA process. Units or unplanned releases where contamina tion could migrate

	

41	 and, therefore, poten tially require significantly more extensive remedial ac tion if left

	

42	 unabated were also assessed in the ERA path .

WHC(SPLANT)/9-12-92/03138A
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Waste management units and unplanned releases with a driving force were assessed to
determine if unacceptable health or environmental risk and a short time frame is-available to
mitigate the problem exists from the release. The criteria used to determine unacceptability)
Mks@ are based on the quantity and concentration of the release. If the release or imminent
release is greater than 100 times the CERCLA reportable quantity for any constituent, the
unit or unplanned release remains in considera tion for an ERA. If the release or imminent
release contains hazardous cons tituents at concentrations that are 100 times the most
applicable standard, the unit or unplanned release continues to be considered for an ERA.

°Mf^tieEIi3fi°fCdttQ In some cases,
engineering judgment was used to estimate the quantity and concentration of a postulated
release. Standards applied include Model Toxics Control Act	 ^ standards for
industrial sites and DOE and Westinghouse Hanford radiation criteria (refer to Section 6.0).
The application of these standards does not signify they are recognized as applieable eF

ARARs).

If a release is unacceptable with respect to health or environmental risk, a technology
must be readily available to con trol the release for a unit or unplanned release to be
considered for an ERA. An example that would require substantial technology development
before implementation of cleanup would be a tritium release since no established treatment
technology is available to separate low concentrations of tritium from water.

The next step in the ERA evalua tion path involves determining whether implementation
of the available technology would have adverse consequen ces that would offset the benefits of
an ERA. Examples of adverse consequences include: (1) use of technologies that result in
risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA
would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder
future data collection activities. If adverse consequences are not expected, the site remains
in consideration for an ERA.

The final criterion is to determine if the candidate'ERA is within the scope of an
operational program. Maintenance and operation of active waste management facilities are
within the scope of ac tivities administered by the Defease-Waste Management Program.
Active facilities include the 216-S-25 and 216-S-26 Cribs and the 207-SL Retention Basin.

WHC(SPLANT)/9-12-92/03138A
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1	 Generally, active€eeiliEies	 tYl	 E	 wi
ll

 not be included in past-practi ce
2investigations unless operation is discontinue prior to ini tiation of the investigation. The

	

3	 Surplus FaeiMes w ^^n^'	 i" and RCRA Closures programs aFe^ffl responsible for

	

4	 safe and cost-effective surveillance, maintenance, and decommissioning of surplus facilities
K ;

	5	 and RCRA closures at the Hanford Site. The	 las Faeilities	 .^ MRI	 '
f" Program is also responsible for RARA activities that include surveillance

MMM
	6	 •€^ g	 Po	 ,

	

7	 maintenance , decontamination, and/or stabilization of inactive burial grounds, cribs, ponds,

	

8	 trenches, and unplanned release sites.
9

	10	 If the proposed ERA wi ll not address all the contamination present, the unit or

	

11	 unplanned release continues through the process to be evaluated under a second path. For

	

12	 example, surface contamination cleanup under the RARA Program may not address

	

13	 subsurface contamination and, therefore, additional investigation may be needed.
14

	15	 Final decision regarding--
	

ERAs are justified- in the aggregatewlte^

	

16	 area will be made beEwee^BA£,c^p i . `i	 EPA, and ^Eeeleg-}°-W based, at least in

	

17	 part , on the recommendations provided in this section, aid results of the final selection

	

18	 process outlined in WHC (1991b), and av"ability of rreseuFees
19

-- 20
	21	 9.1.2 Limited Field Investigation and Interim Remedial Measure Paths

22

	23	 High priority waste management units and unplanned release sites were evaluated to

	

24	 determine if sufficient need and information exists such that an IRM could be pursued. An
	•25	 IRM is desired for high priority units and unplanned releases where extensive

	

26	 characterization is not necessary to reach defensible cleanup decisions. Implementa tion of

	

27	 IRMs at waste management units and unplanned releases with minimal characterization is

	

``- 28	 expected to rely on observational data acquired du ring remedial activities. Successful

	

29	 execu tion of this strategy is expected to reduce both time and cost for cleanup of units and
	30	 unplanned releases without impacting the effec tiveness of the implemented ac tion.

31

	32	 The initial step in the IRM evaluation path is to categorize the units. The exposure

	

33	 pathways of interest are similar for each site-,% G 	 deirt t t`_# in a catego ry ; therefore,w

	

34	 it is effective to evaluate candidate units as a group. The groupings used in Sec tion 2.3

	35	 (e.g., cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM

	

36	 assessment. This grouping approach is especia
ll
y effective in reducing characteriza tion

	37	 requirements. As is-beiAg-done in the 100 Area using the observational approach, the LFls

	

38	 can be used to characterize a representative unit or units in detail to develop a remedial

	

39	 alternative for the group of units. Observational data obtained during implementa tion of the

	

40	 remedial alternative could be used to meet unit specific needs. kttatltles Ofd
us 	 ar3mr. z .egx^^e^' ^+	 nxpr.a'• „V '.x n•	 'xxxax yxy	 aw^.wx yr^..rrarar r §	 g 2'` erS.n' ^'`4'aAM^` axr u^^s er 4

	

41	 >^i utests a ; a z Passtbf l^A	 i^ ^
	 sin 

^ e tt^s	 n^ app^a
IM
 F$i&	 '2	 $^'	 A	 $	 s^ x	 r

	

42	 C^^^ ' e F=^tl^^^te^o ,^a: uouldt^r
..xs	 ^cwa+zez 	 arcfw...	 ws ,.sb	 x ^uo-vax..x,m erc ut^^.x`.0.. 	 u^.^	 ^.. emv' au...,.a Hmw..E. 	 axe s>'.n, ^.. .s,.. :. <x.w
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0

Data adequacy is assessed in the next step. The existing data are evaluated to

determine if- (1) existing datawefe-.'q..- sufficient to develop a conceptual model and
qualitative risk assessment; (2) the IRM will work for this pathway; t3) implementing the

IRM will have adverse impacts on the environment, future remediation activities or data

collection efforts; f4) the benefits of implementing the IRM are greater than the costs. If

data are not adequate an assessment was made to determine if an LFI might provide enough

data to perform an IRM. If an LFI would not collect sufficient data to perform an IRM, the
unit was addressed in the final remedy selection path.

The final step in the IRM evaluation process is to assess if the IRM will work without

willsignificant adverse consequences. This includes: withe IRM be successful? will it create
significant adverse environmental impacts (e.g., environmental releases)? will the costs

outweigh the bene fits? will it preclude future cleanup or data collection efforts? and will the
risks of the cleanup be greater than the risks of no action? Units where remediation is

considered to be possible without adverse consequences outweighing benefits of the
W—	 Ianfied., 'e , dPaV	 Rr	 Aremediation are recommended for IERMs. 	 Oft

Final decisions	 cologyisions will be made bet*^' ^a DOE, EPA, and	 en wheth^,,
U.B.,

pattieu	 MIRMs arejusfified-iffiliffi
deeisiens will be ase&, at least in part, on the recommendation provided in this AAMSRT

or	 results of a supporting LFI-,-a^'

9.1.3 final Remedy Selection Path

Sites recommended for initial consideration in the final remedy selection path are those

not recommended for rRMs, LFIs, or ERAs, and those considered to be low priority sites.

It is recognized that all units and unplanned releases within the operable unit or aggregate

area will eventually be addressed collectively under the final remedy path to support a final

ffi7g	 Record of DecisionQ

The initial step in the final remedy selection process path is to assess whether the

combined data from the AAMS, and any completed ERAs, IRMs, and LFIs are adequate for
performing a risk assessment (RA and selecting a final remedy. Whereas the scope of an

ERA, IRM, and LFI is limited to individual waste management units or groups of similar

waste management units, the final remedy selection path will likely address an entire

operable unit or aggregate area.

WHC(SPLANT)/9-12-92/03138A
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1	 If the data are co
ll

ectively sufficient, an operable unit or aggregate area Fisk assessme

	

2	 wi
ll

 be performed. If sufficient data are not available, additional needs wi
ll

 be identified

	

3	 and collected.
4
5
6 9.2 PATH RECOMMENDATIONS
7

	8	 Initial recommendations for ERA, IRM, and LFI are discussed in Sections 9.2.1

	

9	 through 9.2.3, respectively. Waste m anagement units and unplanned releases proposed for

	

10	 initial consideration under the final remedy selection path are discussed in Section 9.2.4.

	

11	 Table 9-1 provides a summary of the data evaluation process path assessment. A summa ry

	

12	 of the responses to the decision points on the flowchart that led to the recommendations is

	

13	 provided in Table 9-2. Following approval by DE)E; EPA, and Ecology, RA all w

	

14	 these recommendations will be further developed and implemented in work plans.
15
16

	

17	 9.2.1 Proposed Sites for Expedited Response Actions
18

	19	 Tex-SR waste management units meet all the criteria for an ERA prior to determining

	

20	 whether the proposed action was within the scope of an operational program. None of the

	

r 21	 candidate units were recommended for an ERA. A4-3-gQur candidate ERA units (cribs

	

2	 with co
ll

apse potentlal) e ^te^tdetCgr 41isp+aXtion

	

3	 underRA	 Twa`eancTtifate units {acilueste ` management uts wr recommendedf

	

24	 dznslizon'utttl^r`th tease lYlauamnt Pr©gtam ^The six unitscea
25

	

26	 •' " 2552fi52ts
27

	

28	 " ;`16 S;
' 
7 Cr%l

31

	

32	 'r.ms.;:;.5.2t
33
34

54	 T:A	 -

35

	

36	 !y `1G f f ri
37

	38	 A discussion of the recommendations for these waste m anagement units are included in

	

39	 this section. Since the anticipated response actions are not expected to fu lly remediate the

	

40	 ERA sites, all units wi
ll

 be included for further data evaluation in the assessment paths.
41

WHC(SPLANT)/9-16-92/03138A
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9.2.1.1 Cribs With Collapse Potential. Two-Mof the older cribs are open wooden
structures that could co llapse and potentia

ll
y expose workers. A sudden collapse could bring

contaminated dust from the buried crib to the surface. Based on crib inventory data, dust
derived from the bottom of the cribs would be expected to contain radionuc lides at several
orders of magnitude above reportable qu antities and quality standards. Cribs-"Md;2 0-
<a a	 >	 5	 .a 	 a< ^ eat d	

'^R w,R#R.X R R l:q

attd	 X	 216-5-7^ 2 r $ > and 216-5-20 beth-„ ^La have §, se otential
ice•

Maintenance and contamination control measures for cribs with collapse potential are
implemented under the RARA;wPprogram. Therefo re, actions to mitigate environmental
releases from these faci lities will be performed under the RARA ^program. An engineering
study is planned under the RARA grogram for 1993 to evaluate the potential for c rib
collapse.

Response actions such as the addition of clean fi
ll

 material over the cribs or pressure

grouting void areas within the crib to prevent collapse may be considered for these waste
management units. Evaluation and recommendation of response actions for these facilities
will be performed under the RARA rogram.

•r 	 $	 nyaoa n e e r H n p r Y42$'\" mmr^s a marmn a m	 a 2xum arsm^m m r m mmmm i
' ,1<." a e 3 e	 a	 et►zeztt^	 '	 tr active ^tqut a uenEzu^ opera#e wlac,,Bdq,U	 E'pjy^^ 'R's'<9 0'' a a 8.	 ws ,p8a@ 8	 ° 'N G as ? °a°ySS^S° 4 S° 	 >4 > i a rx	 S 8 a A S a,d, p fi s 5 s gzo E .

y ^ Y^PxBateh4 r s s7 ^k$77 dn^ te2dS 2J7t3 aattl;Lfrt1Y
o	 S a	 a	 2 a	 > a SS£mEa Y R- a	 i	 o <

dmtsrovides oteattai £orrxtssn g z^aQactfve cazttxtnitlato grouttdvratet E#fota
33^ $ i$ s i&f,S S	 3	 s s a' s $ s	 q'r r	 ° ?Sy	 r s	 a° fr r.s	

got
i ^'8 r	 $ 4 S 8 1S r r 4	 °•..

a^	 t1y u de vay Tca'evafii^t	 t	 ^ 0 ,'w,, ^nmpF^eec^ g i of lda
'a rcP s^s ^"y	L	 s sz av	 s xx sxy.! ors 8Fa :	 ,f 

Met"
 a a^ $ ti ¢	 s

iir deaca atioit; ft tese tittit by 7und^199d i the°xdtdi^ttt;ma`zardb =Met"^vl^2^nbfl la
Ata w	 E m C H	 r' Kfr 8'+' 8 ° $¢'6 $II$'kr'L¢v`	 zfx$ 8Ee3a	 rS,.L§ 4"^a`Y .ut3' $,& z,a X'FG	 'r. E $s&	 L'fi '	 ax
cl fic^a d ttlat seY^tntts > Eva7uattott c ^ c €vaunt o these aczhtte wit a am.a. A: eo^	 .y3r	 o	 p <	 ^. o o	 ? o o$m	 °rs	mx	 N	 a. o	 ¢ z a¢+M °J	 P	 osw ^'	 m a e a	 a	 S' M	 .` a	 ^/s £	 c^O
a 1^af€2snh r rro	 aixd ari1T nofi be m	 sas^xt atlteastpactieesiivestiafion .Tit
.^	 £f° R	 ^' & $ 3£r	 g L Y KaaRr'4 48 5.8 `4. $ 4^ d 4 '°^.D aS	 5".?' 8lk 	a°'	 3Y 3YY.S	 S	 a	 x E 

^2ftJ.U^#z 3111`^eStitS1^ o^ co^tatn^a^l^ai^ ^sc^^ate^i^ixxlx^ facz^r^s^^ be c^eiFe^ u^

	

Nb^ LSL $vY 'T Wb >f XeX.>.eW. i>	 W>w. ra9.AeAtYf4>	 >F	 v<)Xm>r..X w. rtaR, 	 A	 !a'..	 .',4>.t
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.. . 32 had 7 ...  te 3 .... dArAn beta present.

..mffidnnim .iete

	

5	 TUN 200 *,r 69 had a fnavifnuin 100,000 e^min reading en the sm4hee.

	

7	 TUN
.

.. 
*'Y

	

8	 60,000.. .
.

	

1 	 LIN 200 *IT 81 has had suif-	 .:.:._. .

... CWHG 1..

	

16	 m	 T-R4 2 .. general .. te 450 e/min with
... (VRIG 1..

T:R4 2. . suFfaee.. .

	

1	 ...

.. 216 . eentawAnatien u . te 40,000 e/min beta.

9.2.1.3 Non-ERA Sites. The primary reason most waste management units and unplanned
releases were not recommended for ERAs was because of the lack of d riving force to an
exposure pathway. Inactive cribs, ponds, ditches, and trenches are no longer receiving waste
and, therefore, no longer have artificial recharge as a driving force to move subsurface
contaminants. Natural recharge from local precipitation was not considered a signific ant
short-term driving force. Specifics for each waste m anagement unit or unplanned release are
provided in Table 9-2.
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1	 9.2.2 Proposed Sites for Interim Remedial Measures
2

Y'9'	 av,^aq3	 T^#y feu	 of the 98 waste management units addressed in the S Plant
4	 Aggregate Area data evaluation process were identified as high priority units (refer to Section
5	 5.0) and were assessed as candidates for IRMs Ten of the 257'.- units were designated as

	

'kj	 5f 	 .S"F`Y	 FKFF 63	 #C3''M'Y<

6	 high priority because of high HRS and mHRS scores.	 ^°	 t	 ,R tt I i1
nn`F N'CFxr1"9"G	 F' Y^fi?". vUf 4Y` fAaT'	 $f'SfUMyyfRYCi $" 'YUCYf'3	 'ca:wC

7	 as 3 ndiclee^17 %̂ i ?^fieye^ cl	 fug	 Y2The remaining
A xS^6f. sHSwY:. .u. 	 •aY<R:R . maaW M	 •w ..k ,a	 aS,..	 uR.R	 an

8	 1z units were designated as high priority because of surface radiation measurementse
9

10	 gth HeS of ti	 aw	 tin eeuld	 be	 .. a « .w

>»	 swtl•^" ?e'a•'	 34o-u'aw.•c afr«rn^5 ,	 m'. fuf nre8°e,: •̀e^ mr3:'	 ssa: xR•R sza:n	 $^>r

11	 g^exnd^vatex-^ir.^^c^tl© '^rz^^i^i^rr r^o^^y u r^'^exe^ $£asf	 ^can`^`°^t^a^es ^ ecause' t^z,[(..̂^fF

2 	 x^r	 '4 ^ >8xkss^	 8$3..	 R'3 r^ ' ^ ^^'S I^Q	
1	 ,c £	 a e$..,.: ^;!a

12 hadut1ilati^ aiT^ra^i° dispdsal?f rs^i^g +^eisgtt^ zf^^rits csyvei
S 8 34„p	 y"Z^MS	 ^xFB'•8"8 g.	 W.fo-:£3T s'Rt t bzJm¢. a..Yvb at	 <xR,ras. jai.	 o	 a ai. fa	 a.bW x.fc... ^::o nie

13	 aid	 ne l	 The Environmental Protection	 ranlangs did not add to the high
14	 priority sites	 use they had been included on the 

li
st because of the other criteria. Septic

FS	 tanks and drain fields and unplanned releases were two primary classes of units not
l6,	 considered in the IRM path.
17
18	 All of the 345 2 candidate IRM units met the criteria for IRM designation, with the

9 5 5'b:a a%f	 Y	 3'F A+'	 wynU	 y3	 F 3

19	 exception of having adequate data Igugtrbe^ ^aiili^tiit dt$sfpt yi 	 .ante
YR	 jt"Ri:F>k<aUlnRSR Hx'>n SRR Rx	 eh:U9J A. .$rbrfi.	 eAM F.fR.f Sfb'krx` RJ'

9)rPf'R¢sfR" VWiia x,..09, Rakaf T F 3 M^ by "t	 af
20	 st anaeert t?rJts=aidsta+uied'^	 It was determined that an LFI could gather

v e ..s.a>#..wuy'$	 w b	 .ua

21	 sufficient data forof the 34 units therefore 12 units remain IRM candidates mR
a	 8	 s	 t y9aY	 £F5 ,s	 u	 F.x ^^u	 ¢as sm's<	 eca	 $58zb^ wwf	 ^e'	 "£ '3`	 >•"

22 retna5^ilg'wast $tuailae t i ^rparieeases {k yq asal siez act

	

v^ 8i":8 Y	 F,5< '^ 	 'd 5	 °	 Y" i@ ,~`(<&: s¢ @"qC *̀ r ¢`	 fi§ &g$' r3. 8' ,

23	 utiA^ann r ease^ie^sarerq°ieil¢etl fY creeacu^o$u) t^ L ftiiiremecY'eld^t^
y	 ^ Pi. ^ ^	 £8:^ # ub, r ¢^83' y^.3a f s z, w¢ ww<ea	 aR ::ama .aww.a.	 ;neR R s.	 NnfRk.	 <awre. .R, .nw. s . k9R,

24	 p?at	 ^	 5ee	 ± l A discussion of the LFIs is provided in Section 9.2.3.
25
26
27	 9.2.3 Proposed Sites for Limited Field Investigation Activities

29	 Twenty xVetwe waste management units are recommended to undergo LFIS fly-
t	 Y	 af4

"WO
1F ry M"	 ». £'^'	 Cn'a	 gCM rF^U	 i3f k"4Y •n fY •rodw4rf` 'K B fik "(<

90 z>iitsa[s i son f in£ ih tl gum IM F$̂ ^ ash kvRe^a^^ ac"Iec^isa^ #a but t
f, 8 rgma'F'$3<8`sff'	 rl{,J§ °k^'vv.,Sb.A•^as. 	 s{'^?qF^'.'^	 ^xr^ f8iz^as3$3^$^	 a" ,aRS	 3 $ bs9ra' ,Sa ,r$a^ xRZ C^'f>3's Sl.RJR

31	 Il^ 5Y ox9eac othe t3vetlt^untf^ni sereemng
p etedaa ands to ento>

K b¢ 3. $ ¢ x£$ TG•^Ra^q^a`^x353 ^F$"f' fL£b t̂4x3 •33' 4^&3^w:«^"^fY 'xd̀' ^'W v$	 ^1$b S^Yi' `°c3^Z$ ka FSsb Sir 9F b̂r $ S^.gaRbXS.¢1R `
32	

SF^ E Ieo
	
zdaae3^'

a^andx€en^$
33 r^amitz^trtl r	8tr a xe	 The raflonale for
34 IRM and LFI will be more completely developed in work plans; however, the following
35	 addresses possible considerations during work pl an development.
36

37	 Possible LFI objec tives would be to:
38

39	 •	 Evaluate the poten tial for releases from the waste management unit to impact
40	 underlying groundwater quality.

41
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•	 Determine if contamination exists in the soil beneath the waste management unit,
and if so, assess the extent.

•	 Assess the nature and extent of contaminant migration from the waste
management unit in support of focused feasibility studies.

R:3t`YY5"4v r .^, `^f 
tau 

k`^Nr` `2d	 !	 ^ a^^ ..^/	
y	 ^°^O 

Cfta^	
»'.

^k^:<4.'A.:
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1
2	 preee a the L44 pthxi fi	 Q.:l.,. .:tt.  eellapse _ - _-1 ___

4	 •	 216-5-1 and -2 Cribs
5
6	 a	 216-5-5 Crib
7
8	 0	 216-5-6 Crib
9
10	 •	 216-S-7 Crib
11
12	 •	 216-S-9 Crib
13
L4- 	 0	 216-S-13 Crib
15
16	 0	 216-5-20 C rib
17
1?	 •	 216-5-22 Crib
19
P,	 •	 216-5-23 Crib
21
22	 •	 216-5-25	 (active)
23
24	 0	 216-5-26 >nx c:b (active)xs....
75,

2A	
S RISK-

27

2 '	 +Q4 17 L"vftr^l Stitr"	 >,za.^ mss.	 >.xru!9.c ^ .^^,:..x W^^^ ^ ^.
4

30	 Grits to be kwelved in LR	 that d	 under- the R A n enet
31
32
33
34
35
36
37
38
39
40
41
42
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The cribs and french drain were high priority units with the exception of the 216-5-13,
O:-22, and -23 Cribs, which do not have high HRS numbers-^,' 9pRi:s. However, the waste types

and disposal methods for these low priority sites are similar enough to other high p riority
sites to justify their inclusion in this path. The two active cribs will be included in
investigation activities if they are deactivated prior to preparation of investigation plans.

Y.	 ..
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Y..	 ..

-	 Y .

P	 _ N

9.2.3.2 Ditches and Ponds. lift - 	 waste management units in this system ^^nsist a
r^ .........................................................W.........,...,...,......

•	 216-S-10D Ditch-ERGR 43

•	 216-S-IOP Pond-FRGRA}

•	 216-5-11 Pond

•	 216-5-15 Pond

•	 216-S-16D Ditch

•	 216-S-16P Pond

•	 216-S-17 Pond

•	 216-S-19 Pond

E	 ,,...,.,..,:
R	 t'^}',^:{y	 x	 8
01
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9.2.4 Proposed Sites for Final Remedy Selection

A number of unplanned releases, along with several diverse waste management units
which are unique because of design, contamin ants received, or operational history , have been
proposed for the final remedy selection path. Section 9.2.4.2 discusses the sites proposed for
direct inclusion in the final remedy selection risk assessment. Direct inclusion in the final
remedy selection RI is recommended for the remainder of the waste m anagement units and
unplanned releases due to the lack of information to perform a risk assessments, and select
final remedies. These waste management units and unplanned releases are discussed in
Section 9.2.4.1.

9.2.4.1 Proposed Sites for Remedial Investigation. An RI has been recommended for the
S Plant Aggregate Area which includes several groups of waste management units and
unplanned releases. The first group consists of genera

ll
y, low priority disposal trenches

which were in use for a short period of time and received relatively sma
ll

 volumes of waste.
The second group contains septic tanks and the sanitary crib which require confirmatory
sampling to show that the sites do not contain hazardous or radioactive subst ances. The third

A
group contains a E ' retention basins; rf which was assessed in the IRM path Md hadaJ...:R	 w:. .h:th:.w.^..H..

WHC(SPLANl)/9-12-92/03138A
9

M-1



DOE/RL-91-60
Draft B

	

1	 insufficient data to conduct an IRM. The fourth group consists of burial #1 1g.,`, ' x e

	

2	 tr^ which were assessed in the IRM path but had insufficient data to conduct an IRM. The

	

3	 fifth group consists of low-pAefity-unplanned releases which have unique contamination

	

4	 histories.
5

	6	 9.2.4.1.1 Trenches. Four trenches have been grouped as a single class because of

	

7	 their similarity. These trenches are basically excavations which were opened for a sho rt

	

8	 duration of time and then filled in. The trenches include:
9

	

10	 •	 216-5-8 Trench
11

	

12	 •	 216-5-12 Trench
13

	

14	 •	 216-5-14 Trench
15

	

16	 •	 216-5-18 Trench.
17

	

y^ 	 s	18	 They am genemHya',QTI ire C	 low priority units which were assessed in the final
	19	 remedy selection path only.	 , wbieh was assessed

20

	

1	 ,,216 8 e T-Feneh is the * ene e f its I&d and was inel ded in this path. All the unks-
2i are unique in the types of waste received. Most of them were in use for a sho rtlow3oax »a

	23	 period of time and received relatively sma
ll

 volumes of waste.
24

	25	 The units were grouped and risk assessment possibilities were examined. No data

	

26	 exists to determine the natu re and extent of contamination at these sites. The refore , a RI

	

27	 which includes each unit was recommended to provide data adequate to perform a risk

	

28	 assessment and select a final remedy for the units. The unique nature of the units wi
ll

 not

	

29	 allow for investigation of a representative unit and applying the information to the other sites.
30

	31	 9.2.4.1.2 Septic Tanks and Sanitary Cribs. Con firmatory investigation levels should

	

32	 be performed at the following waste management units: the 2607-W6 Septic Tank IN^dR7

	

33	 e i, the 2607-WZ Septic Tanks ffi.t xa? T 	, and the Sanitary C rib. These units have

	

34	 low B RS scores.
35

	36	 There are no sampling or inventory data for any of the sties-WW'and so a risk
vr.	 rtth.	 C5 R"7` %b SfYRt tl "£	 F	 stl v	 C IX:6	37	 assessment (RA) cannot be performed ^7^c fie u tk a e r b40id^ MRR HERat

	38	 t	 re at z aced Tx aR z3 i^	 aft, 0 1- u The purpose of a limited

	

39	 sampling program is to confirm that no contamination exists in the tanks and drain fields. If

	

40	 no contamination were to be found, than no further action would likely be recommended.
41

I*	 WHC(SPLANI)/9-12-92/03138A
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1 9.2.4.1.3 Basins. The 207-S Retention Basin is a high p riority unit which has been
2 assessed in the IRM path. Sufficient data d oes not exist to proceed with the IRM, and no
3 similar hYgh pzl iit 	 units exists	 r	 gs	 on Basin	 a ,zlo°4t!^ iflp "tyr ttriit amll	 i

MW G	 JiI	 .d	 a,'1	 1	 "T	 rt4 `tl	 p?SkY	 Ha	 J`SX	 >nro. &,	 j	 !	 :Y:itq h'.w rKkYw

uniq.	 was
5 'recommended for inclusion in the aggregate area RI to provide data adequate to perform a
6 risk assessment and select a final remedy.
7
8 9.2.4.1.4 Burial Sites. The " O W 7 and mo-218-W-9 Burial Grounds are high
9 priority units that have been assessed in the IRM path. Sufficient data d oes not exist to
10 proceed with the IItMs, and no similar amts exist 	 ei ^^0,11,0 ^ur^a1 G'rduuc i^'#'^¢ti

°^nn	 C	 Rib	 EkST	 wNxJ ...i W.^G'.Ya'iLY tl	 'FY9	 YY¢Y	 Y'.	 }.Y	 >	 kpCt?xii}?;l qu"ic	 tv1ti^»k..o	 Y„.otp7Ff	 These  units
12 received unique wastes, and cannot be grouped together for an L.FT	 The 218-W-7 Burial
13 Ground is steel caisson, and received dry laboratory wastes from the 222-S Laboratory from
14 1952 to 1960. The 218-W-9 Bu rial Ground was an excavation which received scrap metal
15 during September 1954. Therefore, inclusion in the aggregate area RI was recommended for
16 each waste management unit to provide data adequate to perform a risk assessment and select
17 a final remedy.

19 9.2.4.1.5 Unplanned Releases. ThiFty 	 ae sven	 ^i unplanned releasesy^fi	 with
^vbvd?ALk.m4.:XkYkYS

20 known contamination are candidates for inclusion in an aggregate area or operable unit RI.
2 1̀- Elewea
22 pregam befere RI Wtiatien. These sites are:
23
24 X99 W io	 UN-200-W-109
25- TON 200-W30
26 UN-200-W-32 fflARA)	 UN-200-W-1161}
21— UN-2007W-34	 UN-200-W-123
28 $ UN-200-W-35	 UN-200-W-127
29 ': ' = Gf UN 216 W 25 fflAPk)
36 UN-200-W-42
31 UN-200-W-43	 rrôR 200 W -

UN-200-W-49	 rmn 2W W 1_Srl--w-49 	^^
33 UN 200 W SO	 r PR 200W n

34 UN-200-W-52	 rmn̂^ 36
35 UN-200-W-56	 rmR 2-00 W 47
36 UN-200-W-61	 UPR NO W 4
37 UN-200-W-69 fflAP.A)	 UPR 200 AF 57 fflARM
38 Ti14 200 W 80 /D AO A\	 rmn 200	 / 59

39 TTTT
'^81	

•mnvr^czw IA'- 87
40 LIN 200 W 82	 rmn

41 UN-200-W-83
42 UN-200-W-108	 rmnrmn 100

WHC(SPLANT)/9-12-92/03138A
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1	 rinn 200 W :

3
4	 Confirmatory sampling is recommended for these unplanned releases, including a

ll

5	 those which will fast be addressed by the RARA program. The majo rity of unplanned
6	 releases have low HRS scores; or are described as having been cleaned up or released as
7	 radiation zones as contamination decayed to background levels, and are therefore assumed to
8	 have low HRS scores l~1Vefi>o the`.=".€il i^l cneil e1ea"r s: i°e^re`hlgii ,	 r Edit *w&' ^ &, rieni

dtf?Q f1?	 a ''
^7	 ^(^sivp̂ " in[ y	 ^1 hailltl ns7fb	 { Y yry^

10^^ J These sites do not have any data to support a risk assessment. Confirmatory sampling

	

11	 is recommended for these unplanned releases to provide enough data to con firm that

	

12	 contamination does not exist at these locations, and to perform a risk assessment. If no

	

13	 contamination is found, no further action would likely be recommended.
14

	15	 9.2.4.2  Proposed Sites for Risk Assessment. Gne eandidate
11 t	

"R"cY"A^aste tt^ttta m Citrn
e e	 v,	 8 %.$trw U 'WT+t^uylpLvu ed xe	

z	 sxua;xf a

	

-- 16	 ^	 e s	 s has	 sufficient information for AN 
inclusion in the final RA

	

17	 under the final remedy selection path. The e n didate TT....1..... ed 11..1......,. UN -00 R) 41

	

18	
,

19

	

20	 been attributed to this release.

0 21

	

22	 It is feeemmended that this unplamed release be ineluded in the final RA withe

	

23	 .
24

25

26 9.3 SOURCE OPERABLE UNIT REDEFINITION AND PRIORITIZATION
27

	28	 The investigation process can be made more efficient if units with similar histories and
	29	 waste constituents are studied together. The data needs and remedial actions required for

	

30	 similar waste management units are generally the same. It is much easier to ensu re a

	

31	 consistent level of effo rt and investigation methodology if like units are grouped together.

	

32	 Economies of scale also make the investigation process mo re cost effective if similar units

	

33	 are studied together.
34

35

	36	 9.3.1 Units Addressed by Other Aggregate Areas or Programs
37

	38	 The investigation of at least one site	 should be transferred from the S Plant

	

39	 Aggregate Area to the U Plant Aggregate Area. Although the 216-U-9 Ditch is physica
ll

y

	

40	 within the S Plant Aggregate Area, the ditch was used to transfer overflow from the 216-U-

	

41	 10 Pond which received waste from the faci lities within U Plant Aggregate Area. Transfer

0	 WHC(SPLAN'1)/9-12-92/03138A
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of this unit to the U Plant Aggregate Area would allow it to be investigated with other units
having similar waste characteristics.

inclu '	 the sin le--' . ,'. and double-shell tank's pregram* (and the auxiliary units.^M	 g i .lT
supporting tank farm operations such as diversion boxes, catch tanks, and transfer lines)-and

were developed for RARA units that wi
ll

 be only partia
ll

y remediated by the program (for
example, recommendations need to be developed for the remaining contaminant at a crib
stabilized under the RARA program). The re are no previously identified ERAS within the
S Plant operable units.

addressed by the Single SheRed T-a& Glesme pfegmm: the 241 8 151 Divef-siell Box; t
2

41 8

The fellewing waste management units within the 200 RO 4 Operable Unit

 A
> 

n
1 

G
> 
and T

v 
241 SK A and D

e	
....	

f and the 241 OV A and n veal Pits, the 2411 O

302, 241 8 3023, and 241 oz's 302 cateh Tam; and the UPR 299 W 140, 141, 142, 143,
144, 145, and 146 Unphaffined Releases are being addressed by the Single Shell

Deactivation of active liquid effluent units should remain within the existing Defense
Waste Management Program. The active facilities include the 216-S-25 Crib, 216-S-26 Cri
and 207-SL Retention Basin. Investigation of these facilities wi

ll 
be deferred until after

deactivation.

9.3.2 S Plant Operable Unit Redefinition

Redefinition of the 200-RO-1, -2, -3, and -4 Operable Units are suggested based on the
data evaluation in this report. In general, it is recommended that:

Investigation of groundwater should be removed from the scope of 8

WAC(SPLANT)/9-12-92/03138A
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The 200-RO-1 Operable Unit boundary should be redefined to include the 216-S-
4 French Drain and the 216-S-21 Crib. These units are currently part of the 200-
UP-1 Operable Unit of the U Plant Aggregate Area.

9.3.3 Investigation Prioritization

Very little if any data exist to rank the waste management units and unplanned releases
within the S Plant Aggregate Area on a risk-related basis. The BRS and surface
contamination data which were used to sort the waste management units and unplanned
releases into either high or low priority are indicators of potential risk but are not suitable to
develop a risk-related ranking. The most useful data for indicating potential risk are
probably the waste inventories and facility construction or operation information.

WHC(SPLAN )/9-12-92/03138A
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Based on inventories of contaminants, the cribs and french drain received the largest
quantities of contamination and should be investigated first. The S Pond system received the
next largest quantity of contamination and should be evaluated second. Based on this
ranking, the 200-RO-2 Operable Unit should be investigated prior to the 200-RO-1 Operable
Unit, which should be investigated prior to the 200-RO-3 Operable Unit. The 200-RO-4

xxx aW.Operable Unit will be dispositioned under the Single-Shell rn^:;^ :fTank Program. Unit
specific priorities will be developed in subsequent work plans.

9.3.4 RGP 	 cility Interface
is F ..'4'.. `x: .:XR	 :4v	 ¢ a:.(:r0.<s.3.: R3fk Y.a.(v^.A^iwoff.<YnVny.SY.ar ,.^w^W:awv:R

t

e s	 r o ei	 s esa

s £$ is ^S	
ytli...ea^C^ttXla"^ b
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101
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3
4
5
6
7
8
9

10
11
12
13
14
15

=	 16
17
18
19
20
2110 22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Seetion -2.6 identifies 46 RGRA waste management tiflits that exist within the 8 Plant
Aggregate.AFft.these,	

e
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5	 The units wiH be elean elesed under interim status. As part of
6
7	 is being shipped 	 ff •,^ a=i,eratien €aeili	 ^ty- a	 tarAts 	ee-eeeesnate^
8verffied
9	 Hy- a-ladsatiea-survey.
10

11	 4be 216 8 10P Pend and the 216 C , G1 Diteh 	 RGRA
12	 wMeh ,xiU-requir	

c	
m c.

	

e At	 -_ _ _	 _ t - fts
waste management

13	 d,...,...;.-:_sie 	 and may fequife e afaeterizatien fA f- elesere under RGRA. The data €e
liehafaete&afien w•n be develeped in an LK in 	 with _.v_- -ends 

and dit
15' (see Seedeft 9.2.3.2). my ,	 .—I c,._., ^,c a , nP Pend and the 216 8 10D Diteh is
16°
17^
18 	 In addition te the three units discussed abeve, c 3 M identi—fiess 

v
19	 Management tiffits that exist within the 8 Pkist

the ma n,.	

i'c•^

r

..... e ...............°f The -

	

Ge	 ,	 rT	 s222r 8 
ca£Et^.ilP1f inexHdeS tit^ee-ex cileSe H$it5^ ie-2^9^ Waste

21	 Handling Facility th 222 c D 5	 .a_w,r:.,,.a cs,,...... r.._:v
t and 

.
the

_ .,^.,

22	 T abefaery '	 219 o	 ar..
& Faeiuty and .v nnn o '

23..	 FaeHity a,ill be	 ..C the	 t -t .,a,,	
of dwigereus and niLmed was

24
25" 	 The planned ae&ities 

for 
elesing

26	 , _ .	 _,_ .

28'	 .

30

31

32

33	 development	
, 
r	

s'34 
35	 and EPA in LTftfmafy 1992.
36

37	 RGRA anits asseeiated with the net a and 24 ov m_-,_ r_ - - -lud

38	 the 240 8 152 24 O 152 24 Oy 15 and 241 OV 152 Diversion 	 '

39	
Boxes, and the 241 -S

40	 „aa.. ed byy the nnn ..:	 arch elR
41	

.,b,,. ^^o„ tank 	 sage-presrams ' TThese an ,T6efeegEe-a
r

42	 1 8 151 Diversion Bem, the 241 8 A, $, E, and D, and the 241 ;PP A

WHC(SPLANT)/9-12-92/0313 8A
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1 and B Velve Pits;

2

3 fann elesure pregrams.

4
5
6 the 241 SY A244 S Double Contained °.,..eiye. 

TW i. 	 24	 SY B Valve Pitsand	 and	 were

7 beeause	 RGRA faeility.not assessed under this study	 these urAts are paA ef the peffflitted

8
9

10 9.4 FEASIBILITY STUDY
11

12 Two types of the FS wi
ll 

be conducted to support remediation in the 200 Area]
13 including focused and the final FS.	 `Ze.Ss`.;are studies in whichk.	 a,
14

,
a limited number of units or remedial alte rnatives are considered. Final FS wi

ll 
be prepared

15 to provide the data necessary to support the preparation of final record of decision.
16 Insufficient data exists to prepare either a focused or final FS for any units or group of units
17 within the S Plant Aggregate Area. Sufficient data are considered available to prepare a
18 , S on selected remedial alternatives.

Fs^ ,,.

19

20

< 21 9.4.1 Focused Feasibility Study

22

23 Both LFIs and IRMs are planned for the S Plant Aggregate Area for individual waste
24 management units or waste management unit groups. The IRMs will be implemented as they
25 are approved, and the$, will be prepared to suppo rt their
26 implementation. The °e^ °^a a 

^^ ` ' `°°` a^ ppliedS 	 in this manner is intended to.,,, ,a

—^ 27 examine a limited number of alte rnatives for a specific site or groups of sites. The €eeused
28 f	 il... study PAS.̀ supporting IRMs will be based on the technology screening process
29 applied in Section 7.0, engineering judgment, and/or new characterization data such as that
30 generated by an LFI.
31

32 Recommendations for the	 P,	 ' in support of IRMs are not
33 provided in this repo rt because of limited data availabi lity. In most cases, LFIs will be
34 conducted at sites initia

ll
y identified for IRMs. The information gathered is considered

35 necessary prior to making a final determination whether an IRM is actually necessary or
36 whether a remedy can be selected.
37

38 Rather than bein	 driven b an IRM, the	 ,5'will also beg	 Y
39 prepared to evaluate select remedial alternatives. In this case; the

40 k'"cuses on technologies or alternatives that are considered to be viable based on their
41 implementibility, cost, and effectiveness and have broad application to a variety of sites.

40	 WHC(SPLANT)/9-16-92/03138A
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1 The following recommendations are made for FS that focus on a pa rticular technology or
2 alternative:
3
4 •	 Capping
5
6 •	 Ex situ treatment of contaminated soils
7
8 In situ stabilization.
9
10 These recommendations reflect select technologies developed in Sec tion 7.0 of this report .
11

12 The	 his intended to provide a detailed analysis of select
13 remedial alternatives. The results of the detailed analysis provide the basis for iden tifying

preferred alterna tives. The detailed analysis for alternatives consists of the fo
ll

owing
15 components:
16

l;j Further definition of each alternative, if appropriate, with respect to the volumes
18 or areas of contaminated environmental media to be addressed, the technologies

19 to be used, and any performance requirements associated with those technologies.

?0 Remedial inves
ti

gations and treatability studies, if conducted, will also be used to
21
22

further define applicable alternatives.

23 An assessment and summary of each alternative against evalua tion criteria
24 specified in EPA's Guidance for Conducting Remedial Investigations and
25 Feasibility Studies under CERCLA (EPA 1988b).
2^
27 •	 A comparative analysis of the alternatives that will facilitate the selec tion of a
28 remedial action.
29
30
31 9.4.2 Final Feasibility Study
32
33 To complete the remediation process for an aggregate area, a final or summary FS will
34 be prepared. This study wi

ll
 address those sites not previously evaluated and will summarize

35 the results of preceding evaluations. The overa
ll

 study and evaluation process for an
36 aggregate area wi

ll
 consist of a number of^q, field

37 investigations, and interim	 ODs). A
ll 

of this study information wi
ll

 be
38 summarized in one final FS to provide the data necessary for the final ROD. The summary
39 FS wi

ll
 likely be conducted on an aggregate area basis; however, future considera tions may

40 indicate that a larger scope is approp riate.
41

42

WHC(SPLANT)/9-12-92/03138A
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1 9.5 TREATABILITY STUDIES
2
3 A range of technologies which are likely to be considered for remediation of sites
4 within the S Plant Aggregate Area were discussed in Section 7.3. The range of technologies
5 included:

6

7 •	 Engineered multimedia cover
8
9 •	 In situ grouting
10

11 •	 Excavation and soil treatment
12

13 •	 In situ vitrification
14

15 •	 Excavation, treatment, and disposal of transuranic (TRU) radionuclides
16
17 •	 In situ soil vapor extraction of volitale organic compounds(VOCs).

" 18

19 Treatability testing will be required to conduct a detailed analysis for most of the
20 technologies. Relevant EPA guidance wi

ll 
be relied upon to conduct these future treatability

` 21 of, :	
+	 b

f	 ri	 treatabili 	testing needsstudies. A summarŷ 	
4WM"9i`RA^^.tw' .:mi4X4sLfc 

22 his as follows:
23
24

.. 25 eeneepwal designs is needed.

26
27
28 .
29
30
31 Feagents,

32 beneh seale studies haye been Wtiated.

33
34
35
36 tesft is tingeing:
37
38 Exeayatien, tFeatment,

39
40 establish operating pamneters is Fequired.

41

0	 WHC(SPLANI)/9-12-92/03138A
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As treatability testing of the various alternatives progresses, other parameters are likely
to be identified which require further development.

9	 WHC(SPLANT)/9-16-92/0313 8A
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Study Data Evaluation Process.
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. 	 Page 2 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

216-5-17 Pond X X

216-S-19 Pond X X

216-S-10D Ditch X X

216-S-16D Ditch X X

216-U-9 Ditch X X Redefined to U Plant
Aggregate Area

216-S-8 Trench X

216-5-12 Trench X

216-S-14 Trench X

216-5-18 Trench X

Septic Tanks and Associated Drain Fields

2607-W6 Septic Tank X

2607-WZ Septic Tank X

Sanitary Crib X

Transfer Facilities, Diversion Boxes, and Pipelines

216-S-172 Control Structure X X

2904-S-160 Control Structure X X

2904-5-170 Control Structure X X

2904-5-172 Control Structure X X

W HC(SPLANT)/09-16-92103138T
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Table 9-1. Summary of the Results of Remediation Process Path Assessment.	 Page 1 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site 	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

Cribs and Drains -.-

216-5-1 & -2 Crib X X X RARA-Collapse Potential

216-S-5 Crib X X

216-S-6 Crib X X

216-S-7 Crib X X X RARA-Collapse Potential

216-S-9 Crib X X

216-S-13 Crib X X X RARA-Collapse Potential

216-S-20 Crib X X X RARA-Collapse Potential

216-S-22 Crib X X

216-S-23 Crib X X

216-S-25 Crib X X X WMP-Active

216-S-26 Crib X X X WMP-Active

216-S-3 French Drain X X

Ponds, batches, and Trenches

216-S-IOP Pond X X

216-S-11 Pond X X

216-S-15 Pond X X

216-S-16P Pond X X

C

^O
tv

t"
W

6N0
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Table 9-1. Summary of the Results of Remediation Process Path Assessment.	 Page 4 of 4

Recommended Actions
Waste Management

Unit Name or Unplanned Release Site 	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

UN-200-W-108 Unplanned Release X

UN-200-W-109 Unplanned Release X

UN-200-W-116 Unplanned Release X

UN-200-W-123 Unplanned Release X

UN-200-W-127 Unplanned Release X

UN-216-W-30 Unplanned Release X

Key:
ERA = Expedited Response Action

H	 RI = Remedial Investigation/Feasibility Study
(RCRA Facility Investigation/Corrective Measures Study)

p'	 LFI = Limited Field Investigation
RA = Risk Assessment

U
IRM = Interim Remedial Measure	

0
OPS = Operational Programs
RARA = Radiation Area Reduction Action Program
WMP = Waste Management Program	 td

WHC(SPLA"/09-12-92/03138T
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Recommended Actions
Waste Management

Unit Name or Unplanned Release Site 	 ERA	 IRM	 LFI	 RA	 RI	 OPS	 Remarks

Basins

y

n

207-S Retention Basin X

707-SL Retention Basin X

Burial Sites

218-W-7 Burial Ground X

218-W-9 Burial Ground X

Unplanned Releases

UN-700-W-32 Unplanned Release X

UN-200-W-34 Unplanned Release X

UN-200-W-35 Unplanned Release X

UN-200-W-41 Unplanned Release X

UN-200-W-42 Unplanned Release X

UN-200-W-43 Unplanned Release X

UN-200-W-52 Unplanned Release X

UN-200-W-56 Unplanned Release X

UN-200-W-61 Unplanned Release X

UN-200-W-69 Unplanned Release X

UN-200-W-83 Unplanned Release X

G
O

1
g
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 	 Page 2 of 3

y

ERA 6vdmtiav Path mm Ev It d.. AW
En
Pmh

Fiml
Rudy

Wu¢ m..F xv Uvit
L m ERA

k	
'A	 Ta	 Iw	 Adw.	 C".donl

dtetifrdT	 Y.	 ?	 Rthwayf	 Q.-Wily?	 Coaatm	 ?	 Avaih b7	 C--q--?	 Frog	 ?

Nigh
Priority 	Dam	 No AAt

7	 Ade	 W?	 ComaF	 ?
Collar
Dam

Dam
Adcm

216U-9 Ditch Y Y N - - - - - Y N - Y -

21658 T..h Y Y N _ _ _ _ _ N - _ _ N

216512 Taoch Y Y N - - - - - N - - - N

216514 T,<.h Y Y N - - - - - N N

216518 Tm Y Y N - - - - - N - - - N

-	 :.:_ .	 . '.:.:...	 '_ -.:...	 Sµak7sab and Aaean 	 IM10  Fpms	 .. ....	 .aaaaaaaaaaaaa^aaaaaaaaaaaaa^aaaaaaaaeaaaa^aaaaaaaaaaaea^aaaaaaaaaaaaa^aaaaaaaaoa^aa^aaaaaaaaaaaea^aaaa^naaaaaaaa^aaaaaaaaaaaaa^aaaaaaaaaaaea^aaaaaaaaaaaea

0
g
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 	 Page 1 of 3

ERA Erdtmtion Path mm E.ahm	 Path
LH
Path

F3
Rc	 y

Wne hbn., xd Um[
L nn ERA	 Twb--Im	 Ad.	 OP 6.w
J.ar.V	 Rck e7	 Pathwy7	 Qmmip7	 Coa .tk.7	 AvalkbkF	 Com ^?	 Pmy T

ms
h

Priority	 Dam	 No Advcne
7	 Ad^O	 CoorV.?

cwkB
ikn

D.m
Ade	 k

21651 &-2 Cnb Y Y Y y y y N Y Y N - Y -

21635 Crib y Y N - - - - - Y N Y -

21636 Cnb Y y N - - - - Y N - y

21637 Crib Y Y y y y Y N y y Y Y -

21639 Cnb Y Y N - - - - - y N _ y

216313 Cnb Y Y y Y Y Y N Y NN N - Y -

216321 Cnb Y Y Y Y y y N y Y N - y -

216322 Crib y Y N - _ _ NW N - y

216323 Cnb Y Y N - - - - _ No N

216525 Crib y Y y Y y Y N y Y N - y

216326 Cnb Y Y Y Y Y Y N Y Y N - Y -

21633 F..* Drain Y Y N - - - _ - Y N y

>	 .. - :.:	 Wde, CAldea. aW Tn^cboq -	 -	 -

216S-IOP Pod Y Y N - - - - Y N - y

216511 Pool Y Y N - - - - - y N _ y

216315 Pood Y Y N - - - - - y N _ y

216316P Pond y Y N - - - - - y N - y -

216517 Pool y Y N - - - - - y N _ y

216319 Pond Y Y N - - _ - N" N Y -

21651UD Dinh Y Y Y y Y Y N Y y N - y -

216316D Ditch Y y
I'

- - - - Y N _ y

V
O
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs.	 Page 1 of 2

Site Name	 Site Type	 Program	 Active/Inactive. Operable Unit
Taanks and Valos

2415-101	 Single-Shell Tank	 SSTCP	 Inactive 200-RO-4
241S-102 Single-Shell Tank SSTCP Inactive 200-RO-4

241S-103 Single-Shell Tank SSTCP Inactive 200-RO4
241S-104 Single-Shell Tank SSTCP Inactive 200-RO-4
241S-105 Single-Shell Tank SSTCP Inactive 200-RO-4
241S-106 Single-Shell Tank SSTCP Inactive 200-RO4
2415-107 Single-Shell Tank SSTCP Inactive 200-RO-4
241S-108 Single-Shell Tank SSTCP Inactive 200-RO-4

241S-109 Single-Shell Tank SSTCP Inactive 2OD-RO-4
241S-110 Single-Shell Tank SSTCP Inactive 200-RO-4
241S-111 Single-Shell Tank SSTCP Inactive 200-RO-4
241S-112 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-101 Singl"hell Tank SSTCP Inactive 200-RO-4
241SX-102 SingleShell Tank SSTCP Inactive 200-RO4
241SX-103 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-104 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-105 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-106 Singl"hell Tank SSTCP Inactive 200-RO-4
241-SX-107 Singl"hell Tank SSTCP Inactive 200-RO-4
241SX-108 Sing]"hell Tank SSTCP Inactive 200-RO-4
241SX-109 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-110 Single-Shell Tank SSTCP Inactive 200-RO-4
241-SX-111 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-112 Single-Shell Tank SSTCP Inactive 200-RO-4
241SX-113 Singl"hell Tank SSTCP Inactive 200-RO4
241SX-114 Singl"hell Tank SSTCP Inactive 200-RO-4
241SX-115 Singl"hell Tank SSTCP Inactive 200-RO-4
241-SY-101 Singl"hell Tank SSTCP Inactive 200-RO-4
241SY-102 Single-Shell Tank SSTCP Inactive 200-RO-4
241SY-103 Single-Shell Tank SSTCP Inactive 200-RO4
240S-302 Catch Tank WMP Inactive 200-RO-3
241S-302A Catch Tank WMP Inactive 200-RO-2
241S-302B Catch Tank WMP Inactive 20D-RO-4
241SX-302 Catch Tank WMP Inactive 200-RO-2
244-5 Receiver Tank WMP Active 200-RO-2

`.Transfer ' PaetUttes, A1yerston B {xes :sad Pipelines

241S-151 Diversion Box WMP Active 200-RO-2
241S-151 Diversion Box SSTCP Inactive 200-RO-3
241S-152 Diversion Box SSTCP Inactive 200-RO-3
241S-152 Diversion Box SSTCP Inactive 200-RO-4
241SX-151 Diversion Box SSTCP Inactive 200-RO-4

WHC(SPLANT) /09-12-92/03138T
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix.	 Page 3 of 3

H
lJ
A

ERA Evil It	 Pam IRM E dmu	 Path
Ln
Path

Fim
R..dy

Waeb Mamgc	 Unit
mmERA	 Tadmology	 Mherw	 Opemtio
J.U. T	 Re1mcT	 Nth.ayt	 QmvtityR	 Cova	 rbaa	 M.UaW	 Conegiea	 7	 Pm	 ?

tRgh
Primiy	 Dam	 No Advent

T	 AdgvteT	 Concga	 ?
Co1Be
Dtm

Dam
A&q-m

UN-200-W 34 Y Y N _ _ _ _ _ Y N - N N

UN4006W-35 N _ _ _ - _ _ N _ _ _ N

UK-3 W4 1 N _ _ _ _ _ _ _ N _ _ _ N

UN-2142 Y Y Y N - - - - Y N N N

UN-W0 W43 N _ _ _ _ _ _ _ N _ _ N

U14-2200-W-52 N _ _ _ _ _ N _ _ _ N

UN-2 w-% N - _ _ _ _ N _ _ _ N

UN-200M-61 N _ _ _ _ _ _ N _ _ _ N

UN-2 W-69 Y Y Y N - - - - N N - N N

UN400.W-83 N _ _ _ _ _ _ _ N _ _ _ N

UN-210-W-108 N _ _ _ _ _ _ _ N _ _ _ N

UN-210.W-109 Y Y Y Y N - - Y N N N

UN-2O-W-116 Y Y Y N - _ - _ N N - N N

UN-2p-W-12) N _ _ _ _ _ _ _ N _ I	 _ _ N

UN-210.1-127 N _ _ _ _ _ _ _ N _ _ _ N

UN-2161?0 Y Y Y N - - - - Y N - N N

Y =Yes
N =No
- =Decision point not reached on pathway. Evaluation branced to other path.
(a) =Addressed as on IRM candidate because of sim ilarities with other units.
(b) =Addressed as an IRM candidate because unit is ancillary equipment to IRM candiate.
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs.	 Page 2 of 2

Site Name Site Type Program Active/Inactive Operable Unit

241SX-152 Diversion Box SSTCP Inactive 200 •RO-4

241-SY-A Diversion Box WMP Active 200•RO-4

241SY-B Diversion Box WMP Active 200-RO-4

241-S-A Valve Pit WMP Active 200-RO-4

241S-B Valve Pit WMP Active 200-RO-4

241-S-C valve Pit WMP Active 200-RO-4

241-S-D Valve Pit WMP Active 2o0-RO-4

241SX-A valve Pit SSTCP Inactive 200-RO-4

241SX-B Valve Pit SSTCP Inactive 200-RO-4

:;	 .,.; ..,	 i-.e s	 `	 : €; Unp^ano^. Releases .'^`i 	s	 `::,

UN-200-W-10 Unplanned Release SSTCP — 200-RO-2

UN-216-W-25 Unplanned Release SSTCP — 200-RO-2

UN-200-W-49 Unplanned Release SSTCP — 200-RO-2

UN-200-W-50 Unplanned Release SSTCP — 200-RO-2

UN-200-W-80 Unplanned Release SSTCP — 200-RO-4

UN-200-W-81 Unplanned Release SSTCP — 200-RO-4

UN-200-W-82 Unplanned Release SSTCP — 200-RO-2

UN-200-W-114 Unplanned Release SSTCP - — 200-RO-2

SSTCP - Single -Shell Closure Program
WMP - Waste Management Program
D&RCP - Decommissioning and RCRA Closu re Program
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1	 A-1.1 INTRODUCTION
2

	3	 Geophysical well logging has been conducted in monitoring wells located within the

	

4	 200 East and West Areas since 1954 and in the S Plant Aggregate Area since at least as early

	

5	 as 1958. Such logging can be used to map lithologic boundaries (Addition et al. 1978; Last

	

6	 et al. 1989; Brodeur and Koizumi 1989), soil moisture content (Lane 1990) and to evaluate

	

7	 the location and extent of radionuclides in the subsurface due to waste disposal activities

	

8	 (Fecht et al. 1977; Addition et al. 1978; Lane 1990). The geophysical borehole logging

	

9	 techniques which have been used include density, neutron, temperature and gross gamma

	

10	 radiation logging. The most successful of these for mapping lithologic boundaries and

	

11	 monitoring radionuclides in the subsurface has been the gross gamma logging. The other

	

12	 techniques have been less successful either because they are not suitable for use in cased

	

13	 holes or they do not measure radiation (Lane 1990).
14

	

15	 Previous studies based on the gross gamma logs collected from wells monitoring

	

16	 various waste management units in the 200 East and West Areas were conducted in 1964,

	

17	 1969, 1977, 1978, and 1986. The tank farms located in the 200 East and West Areas were

	

18	 not considered in these reports. Addition et al. (1978) report that the 1964 study (Raymond

	

19	 and McGhan 1964) discusses the disposition of radionuclides beneath most of the waste

	

20	 management units active between 1945 and 1963. The 1969 study (Tillson and McGhan

	

21	 1969) is reported by Addition et al. (1978) to be a discussion of the waste management units

	

22	 where significant changes in the gamma logs were observed after 1963. The report by Fecht

	

+ 23	 et al. (1977) is a qualitative study of the distribution, redistribution and decay of

	

24	 radionuclides beneath approximately 100 waste management units in the 200 East and West

	

25	 Areas. Fecht et al. (1977) included a summary of the waste disposal history of each facility

	

v 26	 evaluated and based their conclusions on approximately 300 selected gross gamma logs

	

27	 collected between 1954 and 1976. Plots of the logs used were provided with the report.

	

28	 Addition et al. (1978) provide a complete summary of the logging systems used and a

	

q. 29	 discussion of the limitations of using gross gamma logs to evaluate the distribution and

	

30	 composition of radionuclides in the subsurface. The methodologies employed to qualitatively

	

31	 evaluate the gross gamma logs collected from wells monitoring the waste disposal facilities in

	

32	 the 200 East and West Areas were also summarized. Plots of the gross gamma logs

	

33	 collected from 154 monitoring wells outside the tank farms in the 200 East Area was

	

34	 included in the report by Addition et al. (1978). Chamness (1986) reviewed gross gamma

	

35	 logs available from selected wells in the 200 area and qualitatively summarized any changes

	

36	 in the logs between 1976 and 1986.
37

	

38	 Fifteen active and inactive waste management units in the S Plant Aggregate Area

	

39	 which are monitored by wells in which gross gamma logs are collected were evaluated in this

	

40	 study. These waste management units were qualitatively evaluated in terms of the location

	

41	 and extent of radionuclides in the subsurface, any evidence of vertical or lateral migration,
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1	 and the potential for radionuclides reaching the ground water). The results of the evaluations
2	 for these waste management units are summarized in Table A-1.1.
3
4
5	 A-1.2 GROSS GAMMA LOGGING
6
7	 Borehole gross gamma radiation measurements are used to determine the level of
8	 gamma activity with depth in the vicinity of the well bore. These measurements do not
9	 differentiate between the mechanisms through which gamma radiation is produced or the
10	 energy of the gamma radiation photons detected. The response of the gamma radiation
11	 detector to different energy levels is generally unknown, except perhaps for the lowest
12	 energy photon detectable (Arthur 1990). Gross gamma logs cannot be used to determine the
13	 isotopic composition of the subsurface since this is determined through the analysis of the
14= energy spectra of the gamma radiation detected. The capability to measure the spectra of
15	 gamma radiation detected in the subsurface and assay the types and amounts of isotopes
16'	 present is currently being developed, but has not yet reached the stage of practical application
1', (Lane 1990; Pfiee et .,1 1990)

]r$,e

19	 The bulk of the gamma logs available for the S Plant Aggregate Area were collected
20` with scintillation probes by Pacific Northwest Laboratories (PNL) or by the Tank Farm
21, Surveillance Analysis and Support group (TFSA&S). Scintillation probes detect the flash of
22	 light produced by the interaction between a gamma photon and a crystal of thallium-activated
23' sodium iodide (Nal(11)) with a photomultiplier tube. The resulting pulse of electricity is
2;1, amplified, routed through a signal generator and sent through the logging cable to the
25	 surface. The pulses are separated from the electrical signal with a discriminator, amplified,
26° counted by a rate meter and output to a pen plotter which is driven at a rate determined by
27, the logging speed (Fecht et al. 1977; Addition et al. 1978; Brodeur and Koizumi 1989;
28 - Arthur 1990).
21'
30	 The accuracy and precision of gamma activity measurements in the subsurface is
31	 determined by details of the logging system instrumentation, the field data acquisition
32	 methodology, the surrounding media and the radionuclides present. The relationship between
33	 the gamma activity detected by a scintillation probe and the actual activity, the distance
34	 gamma radiation may travel through geologic materials before being completely attenuated
35	 and the vertical resolution of changes in activity by the logging systems used will be
36	 discussed below.
37
38	 The time required for the logging system to process a detected gamma photon, or
39	 "dead time", is an important limitation in the measurement of gamma activity (Brodeur and
40	 Koizumi 1989; Arthur 1990). During this short span of time, no other photons will be
41	 processed by the instrument. The "dead time" computed for the PNL system currently in use
42	 is 17.8 microseconds (Arthur 1990). Based upon this value, the maximum count rate this
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logging system is capable of is about 56,000 ct/sec. If the activity is above that level, the
system will become "paralyzed" and read 0 ct/sec until it resets itself. The maximum count
rate of the TFSA&S system currently in use is about 100,000 ct/sec with Probe #4 (Strong
1980). This suggests that the "dead time" of their logging system is about 10 microseconds.
There is no evidence that TFSA&S's system will become paralyzed if this activity level is
exceeded.

The actual gamma activity on an interval may be computed by multiplying the
"dead time" corrected activity by a factor consistent with the amount of attenuation due to
well construction. The amount of attenuation the gamma radiation experiences in penetrating
well casing is significant. A single string of casing reduces the count rate measured by the
scintillation probe by about 25 %, groundwater in an uncased hole reduces the observed count
rate by 11 %, and groundwater in a cased hole reduces the observed count rate by about 33 %
(Brodeur and Koizumi 1989; Arthur 1990).

The relationship between the gamma activity observed with a scintillation probe and
the actual activity is linear over much of the system's range. However, above some
threshold activity level, the relationship between the observed and actual activity becomes
non-linear. At this point the tool is said to be saturated. The gross gamma logging system
currently in use by PNL becomes saturated around 14,500 ct/sec (Brodeur and Koizumi
1989; Arthur 1990), and that currently in use by TFSA&S with Probe # 4 becomes saturated
around 70,000 ct/sec (Strong 1980).

Where the relationship between the observed and actual gamma activity is linear, and
complete details of well construction are available, the activity may be converted to standard
units related to decay rates or to concentrations of specific radionuclides (thorium or uranium
for example). Such conversions allow the direct comparison of data collected by different
logging systems and quantitative analyses of the concentrations of gamma emitters with
depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model
bore hole containing intervals with known activities (Strong 1980; Brodeur and Koizumi
1989; Arthur 1990). The rigorous procedures and facilities necessary for calibrating
scintillation probes have not yet been completed.

A scintillation probe is calibrated by periodically adjusting the components of the
system to meet established specifications and by logging a test well with intervals of known
activity under standard conditions. The probe's calibration is then verified in the field before
and after each logging run using portable equipment and procedures which are correlated
with those of the calibration procedure. Standard conditions are established by constructing
the test bore hole in a known geologic environment with background radiation levels similar
to those found in the area where the probe is used. The test well should be constructed in a
similar fashion to the wells to be logged by the probe (Brodeur and Koizumi 1989).
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The average distance through which gamma radiation penetrates geologic and well
construction materials and is still detected by the scintillation probe is known as the radius of
investigation. This distance is determined by the density of the media surrounding the bore
hole, the well construction materials, and the energy and intensity of the gamma radiation.
The average radius of investigation for gross gamma radia tion measurements in an open hole
is about 0 .3 m (1 ft) from the wall of the bore hole in sedimentary rocks-(Sehlucnberger
19-7-2). The radius of investigation is larger on intervals where there are high concentrations
of radionuclides since higher intensities of gamma radiation will penetrate a greater thickness
of a given material. The radius of inves tigation is decreased by well casing, grout, and
groundwater since they increase the effec tive density of sediments. Another factor in
determining the radius of inves tigation is the tool response to low energy (frequency) gamma
photons. The scinti

ll
ation probe currently used by PNL has a low energy cutoff of between

46.5 and 59.5 keV (Arthur 1990). Gamma radia tion with energies below this value will not
be detected by that probe. The low energy cutoff for the pro bes used by TFSA&S is
unknown.

The vertical resolution and apparent location of a change in the gamma activity
measured by a scinti

ll
ation probe depends upon details of how the probe signal is processed

by the rate meter and the logging speed. The rate meter used in PNL's logging system
differs from that used by TFSA&S. The rate meter used by PNL smooths its output using an
electronic circuit (an RC circuit). The amount of smoothing is determined by the time
constant of the circuit used. This removes sta tistical variations in the signal detected by the
scintillation probe and improves the reproducibility and sensitivity of the data. However, a
"lag" is introduced between the depth at which a change in the gamma activity is first
encountered by the scinti

ll
ation probe and the depth at which it is plo tted. The size of this

"depth lag" is the distance traveled before half of the amplitude of the change in activity is
recorded. One time constant is required to reach 63 % of the amp litude of any change in
activity. So, the "depth lag" is approximately the product of the logging speed and the time
constant used. Before 1989, the logging speed used by PNL was 4.6 m/min (15 ft/min)
(0.25 ft/sec) and the time constant used was 3 seconds. This results in a depth lag of 0.2 m
(0.75 ft). The thinnest interval of elevated activity which c an be resolved is also 0.2 m (0.75
ft) on these older pro

fil
es. In 1989, the logging speed was reduced to 1.5 m (5 ft/min) (1

in./sec) and the time constant to 1 second. The expected ver tical resolution and "depth lag"
of these logs isn C ^ ^ `°'	 The rate meter used b° ^ :.;^ $tea;%. •	 Y TFSA&S
sums the pulses over the period of time required for the probe to ascend through 0.3 m (1 ft)
and averages the reading over time. This process does not remove the statistical variations
from the data so the data are less reproducible. Since no time const ant is used, no "lag"
between the depth a change in gamma activity is encountered and the depth where it is
plotted is introduced. However, the vertical resolution of changes in activity on these logs is
0.3 m (1 ft), the distance over which the activity is averaged.
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A-1.3 TECHNICAL APPROACH

Scintillation probe profiles collected periodically from monitoring wells within the S
Plant Aggregate Area have been used to qua litatively assess the location and extent of
radionuclides in the subsurface, any evidence of vertical or lateral migration, and the
potential for radionuclides from waste disposal ac tivities reaching the groundwater. The
approach used here is similar to that of Fecht et al. (1977). Scinti

ll
ation probe profiles

collected from we
ll

s monitoring a facility or group of facilities were compiled and analyzed
in an attempt to gain an understanding of the subsurface distribution of gamma emitters from
waste disposal activities. Each analysis is accompanied by a summary of the types and
sources of wastes handled, the service dates and the volume of wastes disposed of or stored
at a given facility. The conclusions reached in these evalua tions should not be considered the
final word since they are based on a limited data set which can only be used for qualitative
purposes.

The approach used here differs from that of Fecht et al. (1977) and other previous
evaluations in the manner in which the data were compiled and analyzed. Geological
methods of analysis incorporating cross sections and mapping of subsurface attributes such as
the thickness of zones of elevated gamma radiation and relevant lithologic horizons were
used extensively. The advantages of this approach are the clearer representation of potential
subsurface conditions around the waste disposal facilities, and identification of data
deficiencies. It is assumed that the activity detected on the gamma logs represent diffuse,
continuous sources of radiation.

Fecht et al. (1977) attempted to "normalize" the scintillation probe profiles used in
their evaluations to a level consistent with the pro files collected in 1976. This normalization
scheme involved scaling the profiles from each vintage using an average "peak to
background" ratio and bulk shifting the corrected cu rves to correspond to the 1976 profiles.
Since there are distinct differences between the response characteristics of each logging
system and their modifications (in the saturation levels, low energy cutoff, etc), there are
doubts to the validity of such an exercise. The logs used in the evaluations presented here
have not been normalized.

There has been no attempt to quantitatively compare the activity levels detected by
different vintages of scintillation probes in the evaluations presented here. If gross changes
in the profiles are evident, they have been noted in a qua litative sense.
The criteria used to identify radionuclide decay are the significant, consistent decline of
activity levels and the "narrowing" of the featu res representing elevated radiation on the logs
over time. However, such changes may also be indicative of lateral migration of
radionuclides away from a particular well. Identification of lateral migration is genera

ll
y

uncertain. The most reliable criteria for identifying lateral migration of radionuc
li

des is the
notable increase of activity on an interval in a we

ll
 that is down gradient (of a stratigraphic
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1	 or hydrologic boundary) from other wells with elevated activity on a similar interval. It is
2	 very important to consider the spacial and temporal context of the scintillation probe data in
3	 determining if lateral migration has occurred, even on a qualitative level.
4
5	 Although the activity measured by the scintillation probes cannot be quantified to
6	 known standards, the activity in the subsurface may be reliably located. The location of
7	 features in the scintillation probe profiles such as the top and bottom of intervals of elevated
8	 gamma radiation are generally found at the same depth on successive logs. Care must be
9	 taken in comparing the logs collected by TFSA&S and PNL. Depth discrepancies of up to 5
10	 feet have been noted between these logs. This error is due in part to the "depth lag" of the
11	 PNL logging system. This "depth lag' will place equivalent features on PNL logs (collected
12	 before 1989) 0.2 in 	 ft) shallower than those on TFSA&S logs. Also, differences in the
13	 responses of the PNL and TFSA&S systems may account for some of this discrepancy.
14-
15.,	 Three criteria were used to establish downward migration of radionuclides in the
16 vicinity of a well. The most important of these was an unambiguous downward displacement
17+ of the top and bottom of a region of elevated radiation with time. Downward migration of
1$_, other correlatable features on an interval of elevated activity may be used in support of this
19 - 	 Secondly, the total amount of downward migration should exceed the vertical
20° resolution of the logging system used (0.2m, 0.75 ft, for the PNL pre-1989 logs and 0.3 m,
21, 1 ft, for TFSA&S logs). Finally, any change in the point from which depths are measured
22	 during logging should be identified and accounted for, this can be inferred from stationary
23' subsurface features, such as lithologic boundaries and bottoms of casing strings.
24,,
25	 All of the available well data were reviewed for each area evaluated, and selected logs
26° were used to construct cross sections representative of subsurface conditions. These cross
27. , sections were correlated with stratigraphic information from nearby wells, regional cross
28	 sections and regional mapping. Any mappable attributes which could be used to represent
29' the location and extent of the region of elevated gamma radiation were compiled into maps.
30	 The evaluation of the scintillation probe profiles references these graphical representations to
31	 describe the location and extent of any zones of elevated gamma radiation, and the behavior
32	 of this zone over time, particularly in regards to vertical or lateral migration. Any evidence
33	 of gamma emitters reaching the groundwater was also noted.
34
35	 To represent the logs used in the cross sections in a clear, yet compact format and to
36	 facilitate comparisons between different vintages of data, it was necessary to digitize the
37	 original logs and to redisplay them on a semi-logarithmic scale. Depth in feet from the top
38	 of casing was represented on the linear scale, and activity in ct/sec on the logarithmic scale.
39	 The logs used in these evaluations which were collected before 1976, and some of the 1976
40	 vintage logs had been previously digitized by PNL, who provided text files of the
41	 information. The cross sections are not scaled horizontally. To obtain a true picture of the

L...J
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40
1 spacial relationship between the wells used in the cross sections, the reader is instructed to
2 inspect the location map provided on each figure containing cross sections.
3
4 Isopach maps showing the thickness of the interval of elevated gamma radiation were
5 constructed from the cross sections and gross gamma logs. Although such maps do not give
6 any indication of gamma activity, they do provide a reasonable representation of the potential
7 extent of gamma emi tters. Use of activity data was avoided since the data are not suitable to
8 be used in such a quantitative fashion.
9
10

11 A-1.4 EVALUATION OF WASTE MANAGEMENT UNITS
12

13

14 A-1.4 .1 216-S-1 and -2 Cribs
_ 15

16 Waste Description,:
17 Received cell drainage from D-1 Receiver Tank and redistilled condensate from D-2

-- 18 Receiver Tank in 202-S Building.
19

20 Service Dates:

,10
21

22

January 1952 - January 1956.

23 Waste Volume:
24 160,000,000 L (42,000,000 gal).
25

26 Evaluation of Scinti
ll

ation Probe Profiles
27
28 The 216 -S-1 and 216-S-2 Cribs are located in the 200-RO-2 Operable Unit 100 in

29 ft) east of the 241-SX Tank Farm. The cribs are monitored by Wells	 W22-1 1

30 9"W22-2,	 »W22 5, Z` ^4.W22 6, 	 ` W22-10,	 V22-11, ^W22-15, 	 V22-16,
31 W22 17,	 W22 18	 W22-29,	 W22 30, ^f W22-31, g 	 '	 2-36, and
32 2a§W22-67. Details of these monitoring wells and the scinti

ll
ation profiles used in this

33 evaluation are given in Table A-1.2.
34
35 Scintillation probe pro

fil
es for wells monitoring the 216 -S-1 and 	 Cribs have been

36 evaluated by Fecht et alb (1977) and Chamness (1986). These studies concluded that
37 radionuclides from the cribs had reached the groundwater and that gamma activity may have
38 decreased due to decay. This evaluation is consistent with the findings of these previous
39 studies.
40

41 Wells	 @W22-1,	 W22-2,	 W22-29,	 W22-30,	 W22-31, and 	 W22-
42 36 have elevated gamma activity throughout the vadose zone beneath the crib. All of these
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1	 wells are located immediately adjacent to the crib. Peripheral wells 9 ŷV22-5, M W22-6,
2	 ^W22-10, 99 W22-16, and g N22-17 all have gamma activity at background levels.

geZw

3	 Other peripheral wells, wells 9W22-11, aK'l W22-15,JW22-18, and 	 W22-67,
4	 have elevated gamma activity between 42 an 66 feet (13 and 20 m). The scintillation probe
5	 profiles from wells	 2-6,	 W22-11,	 W22-1,	 "W22-18, and ? W22-5
6	 were used to construct a cross-section through the cribs and compared to the geology from
7	 Well	 W22-1 (Figure A-1.1). The highest elevated gamma activi ty corresponds with the
8	 boundary of the upper coarse and lower fine units of the Hanford Formation. This lithologic
9	 boundary is at a depth of about 45 ft (14 m) beneath the cribs. The areal extent and
10	 thickness of elevated gamma activity is shown in Figu re A-1.2. The lateral extent of
11	 elevated gamma activity is limited to an area immediately adjacent to the c ribs.
12

13	 We
ll
s 19 22-2 	 W22-5, Z^ RW22 6,	 ,,W22-10, g%* -15, g sW22-16,

141, ZRi W22 17, 0=W22-18, 	 22 29, W-W22-30, 2, W22 31, 2 YW22 36, and
H. 8
	

§	 Fo's	 zn a?«3

15 gRy ffW22-67 have all been geophysically logged for gross gamma since 1977. Examination
16 of these logs showed only one major ch ange. In 1986, Well @NW22-6 recorded a peak
17z above background from 46 to 48 ft (14-15 m). A relog of this well in 1987 showed gamma
1t8 activity had returned to background levels. This transient elevated activity corresponds to
19 elevated gamma activity in Wells ?W22 11, ?4 W22-15, QW22-18, and 9W22-67
20 and the contact between the upper coarse and lower fine units of the Hanford Formation.
2l^ This lithologic boundary may have facilitated lateral migration of radionuc

li
des in the past.

22

23, The data indicates that breakthrough of gamma emitters to the groundwater occurred in
24, the past and that long- lived radionuclides are present throughout the vadose zone beneath the

3mr a x r KKC rT^y tia n.^;25	 cnbs^ and-of-t`he top of the lower fine unit of the Hanford Formation
x, p'

,^'	 (y^yq; ,^^	
dC YAYa. a..K:tt:R.	 W.a>.

2G
Sr^`^^r i ^w C$ a F

27,

28
_

 A-1.4.2 216-5-5 Crib

29°

30	 Waste Description:
31	 Radioactive, acidic process vessel cooling water and steam condensate from the 202-5
32	 Building.
33

34	 Service Dates:
35 March 1954 - March 1957.
36

37 Waste Volume:
38	 4,100,000,000 L (1,100,000,000 gal).
39

0
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1	 Evaluation of Scinti
ll

ation Probe Profiles:
2

	3	 The 216 -5-5 Crib is located in the 200-RO -1 Operable Unit 100 in 	 ft) north of the

	

4	 216-S-10P Pond. The crib is monitored by Wells k9 'W26-1, jW26-3, g &W26-4, and
	5	 9W26-5. The location of We

ll
 	 26-1 is uncertain. Fecht et ai* (1977) locate the

	

6	 well within the crib. The GIS coordinates 
li

sted for the well locate it to the northwest of the

	

7	 crib closer to the 216 -5-6 Crib. This evaluation uses the location of Fecht et 4 (1977).
8

	9	 The 216-5 -5 Crib was previously evaluated by Fecht et al (1977). They concluded that

	

10	 radionuclides were held high in the sediment beneath the crib and that breakthrough to the

	

11	 groundwater has not occurred at this site. This evaluation concurs with Fecht et aY (1977).
12

	13	 The we
ll

s monitoring the 216-S-5 Crib have not been logged since 1976. Gross
14amma logs from Well 2 ' .. W26-1 show elevated gamma activityg	 g	 ^^^	 g	 Y from 5 to 38 ft 1.5 to 12

	

15	 m) below the ground surface. Peripheral wells,W26-3, g9>W26-4, and A9W26-5,

	

16	 have gamma activity at background levels. These three wells are located to the northwest of

	

- 17	 the crib. If any lateral migration of gamma emi tters occurred in directions other than to the

	

18	 northwest, they would not be detected.
19

	

C? 20	 A-1.4=3 216-5-6 Crib

10
21

	22	 Waste Description:

	

' 23	 Received process vessel cooling water and steam condensate from 202-5 Building and steam

	

= 24	 condensate from the D -12 and D-14 waste concentrators in the S Plant complex.
25

	26	 Service Dates:

	

27	 November 1954 - July 1972.
28

	29	 Waste Volume:

	

30	 4,470,000,000 L (1,180,000,000 gal).
31

	32	 Evaluation of Scintillation Probe Pro
fil

es:
33

	34	 The 216-5-6 Crib is located in the 200 -RO-1 Operable Unit 200 in 	 ft) northwest

	

35	 of the 216-5-5 Crib. The crib is monitored by We lls W26-51 and W26-2. Details of these

	

36	 monitoring wells and the scintillation profiles used in this evaluation are given in Table

	

37	 A-1.2.

38
	39	 The 216-5-6 Crib has previously been evaluated by Fecht et alb (1977). They

	

40	 concluded that breakthrough to the g roundwater has not occurred at this site. This evalua tion

	

41	 is consistent with Fecht et alb (1977).
42
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The 1987 gross gamma log for We ll MIW26-51 indicates elevated gamma activity
from just beneath the surface to a depth of app roximately 50 ft (15 m). The scintillation
probe profile for Well ,2 W26-51 is shown in Figure A-1.3. Well 	W26-2 located to
the east of the crib was last logged in 1976. This gross gamma log detected only backg round
radiation levels.

7	 These data indicated that radionuclides have been retained high in the sediment and that
8	 breakthrough to the groundwater is not indicated.
9
10	 A-1.4.4 216-S-7 Crib
11

12	 Waste Description:
13	 Received cell drainage from the D-1 Receiver Tank, process condensate from the D-2
1€4 Receiver Tank, and condensate from the H-6 Condenser in the 202-S Building.
15*
1'6	 Service Dates:
17,E January 1956 - July 1965.
18

19— Waste Volume:
2Q., 390,000,000 L (100,000,000 gal).
21

22" Evaluation of Scintillation Probe Pro
fil

es:
23-^

24	 The 216-S-7 Crib is located in the 200-RO-2 Operable Unit no rthwest of S Plant. The
25°" Crib is monitored by Wells	 W22-12,ffl£W22-13, ^^W22-14, ^^^JW22-32, and
26	 W22-33. Details of these monitoring we

ll
s and the scintillation profiles used in this

27	 evaluation are given in Table A-1.2.

28'--'
24-	 Fecht et al (1977) previously evaluated the gross gamma logs from the wells
30	 monitoring the 216-S-7 C rib. This study indicated that radionuc lides had broken through to
31	 the groundwater and that gamma activity in the vadose zone was declining. The results of
32	 this evaluation are consistent with the findings of Fecht et al. (1977).
33
34	 Older gross gamma logs for all five monitoring wells indicate elevated gamma activi ty
35	 from 8 feet (2.5) below the surface to the water table. Since crib activity ceased in 1965, no
36 measurable movement in intervals of elevated gamma in the vadose zone has occurred.
37 Well s	 W22-13, : £W22-14, and 2% W22-33 were geophysically logged occasiona

ll
y

38	 up to 1987. Peaks in gamma activity have remained at the same depth as in previous logs.
39 Most of the elevated gamma activity below 45 ft (14 m) has declined to near background
40	 levels.
41
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9
The 1987 scintillation probe profiles from Wells Z. W22-13, 2 W22-14, and

99^V22-33 have been compiled into a cross-section and compared to the geology of Lindsey
et alb (1991) (Figure A-1.4). These gross gamma pro

fil
es show that elevated gamma activity

is limited to between a depth of 22 to 42 ft (7 to 13 m). The lateral extent of this interval of
elevated gamma is not known due to a lack of peripheral we

ll
s located beyond the area of

elevated gamma activity .

In the pasei elevated gamma activity extended to the groundwater indicating that
breakthrough of radionuclides occurred. The decline of gamma activity in the vadose zone is
probably due to radionuc lide decay.

A-1.4.5 216-S-8 Trench

Waste Description:
Unirradiated startup waste from 202-S Building.

Service Dates:
November 1951 - February 1952.

Waste Volume:
10,000,000 L (2,640,000 gal).

Evaluation of Scinti llation Probe Profiles:

The 216-S-8 Trench is located in the 200-RO-2 Operable Unit 50 in 	 ft) east of the
241-SX Tank Farm. The trench is monitored by We ll Z.9#W22-39. Details of this
monitoring well and the scintillation profiles used in this evaluation are given in Table A-1.2.

Figure A-1.5 shows the 1991 scinti
ll

ation probe profile of Well ?	 22-39. This
pro

fil
e shows no elevated gamma activi ty . The well is located just to the west of the trench.

A-1.4.6 216-S-9 Crib

Waste Descri tp ion:
Received process condensate from the D-2 Re ceiver Tank in the 202-S Building. Waste is
radioactive and acidic, mainly composed of nitric acid.

Service Dates:
July 1965 - January 1969.

Waste Volume:
50,300,000 L (13,300,000 gal).
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Evaluation of Scintillation Probe Pro files:

3	 The 216-5-9 Crib is located in the 200-RO-2 Operable Unit east of the 241-5 and 241-
4	 SY Tank Farms. The crib is monitored by Wells gW22-25,V22-26,W22-35,
5	 and MNMM2-36. Details of these monitoring wells and the scintillation profiles used in this
6	 evaluation are given in Table A-1.2.

7
8	 The 216-5-9 Crib has been previously evaluated by Fecht et all (1977) and Chamness
9	 (1986). Fecht et alb (1977) indicated that breakth rough to the groundwater may have
10	 occurred. These previous evaluations noted that gamma activity was declining due to
11	 radionuclide decay. This evaluation is in agreement with these previous evaluations.
12
13	 1970-Oross gamma profiles '" `q ed t	 ^ from Wells ?W22-25 and
L4- 3 W22-26 indicate elevated gamma activity from 28 ft (10m) to the water table. More
15	 recent gross gamma logs of the all four wells indicates that gamma activity has been
16	 declining due to radionuclide decay. Gross gamma profiles from Wells 	 2-25,
i7VJ22-34, and 	 $W22-35 have been compiled into a cross-section and correlated with
1$_ , the geology fromWellW22-25 (Figu re A-1.6). The profiles from We

ll
s	 ;W22-25

19 and f X22-34 indicate elevated gamma activity from 28 ft to 62 ft (9 in 19 m). The
20 profile from We 	 W22-35 shows gamma activity at near backg round levels. The cross-
21, section indicates that most of the waste disposed of in the c rib percolated into the vadose
22 zone at the southern end of the crib.
23"
24-, ,	 The areal extent of the interval of elevated gamma activity is not known due to a lack

crib
	 ••	 •.•U•UA"C'C'Sef" 'K25 of we

ll
s further from the crib than We

ll
s MIW22-25 and ^ ^NW22-26. The data ^ a

26— 2 MMMEi t ' "N"indicates that breakthrough to the groundwater occurred in the
27„ past and that current intervals of elevated gamma activity  have been declining due to
28 " radionuclide decay.

29'-
30 A-1.4 .7 216-S-10D Ditch, 216-S-10P Pond, and 216-S-11 Pond
31
32	 Waste Description:
33	 216-S-10D:	 Received hazardous waste salts and received chemical sewer waste from the
34	 202-S Building, 241-5 Tank Farm, 211-S Station, 276-5 Solvent H andling
35	 facility drains, and overflow from the high water tower.
36 216-S-10P:	 Received chemical sewer waste from the S Plant Complex and overflow
37	 from the high water tower via the 216-S-10 1) Ditch. Also received bearing
38	 cooling water from	 S Plant Complex.
39	 216-S-11:	 Received waste from air conditioning drains and chemical sewer waste from
40	 202-S Building via the 216-5-10 Ditch.
41

0
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1 Service Dates:
2 216-S-10D:	 August 1951 - October 1991.
3 216-S-lOP:	 February 1954- October 1984.
4 216-5-11:	 May 1954 - August 1965.
5
6 Waste Volume:
7 216-S-10D:	 8,604,000,000 L (2,280,000,000 gal).
8 216-S-10P:	 7,100,000 L (1,900,000 gal).
9 216-5-11:	 2,230,000,000 L (589,000,000 gal).
10

11 Evaluation of Scintillation Probe Pro
fil

es:
12

13 The 216-5-10 Ditch and 216-S-10P and -11 Ponds are located in	 {
14 MIMpug	 . The ponds and ditch are monitored by We

ll
s

15 W26-8,j	 W26-9,	 W26-11, and 699-32-77. Details of these wells and the
16 scintillation profiles used in this evaluation are given in Table A-1.2. The gamma activity in
17 these wells is at background levels.

;R 18
19 A-1.4.8 216-5-13 Crib

20

0 21 Waste Descri tiioon:
22 Received 

li
quid waste from the 203-5 Decontaminated Metal Storage Faci lity, the 204-5

23 Uranyl Nitrate Hexahydrate Lag Storage Facility, and the 276-5 Organic Solvent make-up
24 Facility . Also received occasional waste from the 204-S Uranyl Nitrate Hexahydrate
25 Facility . Waste is low-salt and neutral/basic.

-^ 26
27 Service Dates:
28 January 1952 - July 1972.
29

30 Waste Volume:
31 5,000,000 L (1,300,000 gal).
32

33 Evaluation of Scintillation Probe Profiles:
34

35 The 216-5-13 Crib is located in the 200-RO-2 Operable Unit directly west of the 202-5
36 Building. The crib is monitored by We

ll 	
,ffiff22-21. Details of the monitoring well and

37 the scintillation pro
fil

es used in this evaluation are given in Table A-1.2.
38

39 The 216-5-13 Crib has previously been evaluated by Fecht et at (1977). They noted
40 that breakthrough to groundwater had not occurred at this site and that radioactive
41 contaminants were held high in the sediment column. This evaluation concurs with the
42 findings of Fecht et at (1977).
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1	 We
ll
 WW22-21 has not been geophysically logged since 1976. The 1976 scintillation

2	 profile showed that elevated gamma activity from 6 to 107 ft (2 to 33 m) seen in the 1968
3	 log had declined to near background levels due to radionuc lide, decay.
4
5	 A-1.4.9 216-5-20 Crib

7 Waste Descries:
8	 Received miscellaneous waste from laboratory hoods and decontamination sinks in the 222-S
9	 ^ .buildvlg :: ;rat;; "= avla the 219-5 Retention Building. Also received above waste via the
10	 207-SL Retention Basin and the 219-S Retention Building and 300 Area laboratory waste via
11	 the manhole. Received miscellaneous waste from laboratory hoods and decontamination
12	 sinks in 222-S laboratory via 219-S Retention Building.
13

14— Service Dates:
15	 January 1952 - May 1973.
0

1't-z Waste Volume:
18 135,000,000 L (35,700,000 gal).
19

20' Evaluation of Scinti llation Probe Pro
fil

es:
2)

22	 The 216-S-20 Crib is located in Operable Unit 200-RO-3 100 in 	 ft) southeast of
23" the 222-S Laborato ry . The crib is monitored by Wells	 VV22-20 and 	 22-74.
2,4„ Details of these monitoring we

ll
s and the scintillation profiles used in this evaluation are

25	 given in Table A-1.2.

26
27,	 Fecht et aff (1977) evaluated the g ross gamma logs from Well ^W22-20. They
28	 concluded that breakthrough of contamin ants had not occurred at this site and that gamma
29'° activity had declined to near background levels. This evaluation concurs with the findings of
30	 Fecht et all (1977).
31

32	 Well 	zW22-20 has not been geophysica lly logged since 1976. The 1976 log for this
33	 well showed that a previous zone of elevated gamma activity at a depth of 150 ft (50 m) had
34	 declined to background levels. The 1984 scintillation probe profile from Well

 
-ft.

35	 is shown in Figure A-1.7. This profile shows gamma activity at or near background levels.
36	 The small peak at 38 ft (11.5 ,) may be due to natural activity or it may represent a zone of
37	 elevated gamma activity that has declined to near background levels due to radionuclide
38 decay. The ;MW22-74 andW22-20 scintillation probe profiles do not indicate that
39	 breakthrough to groundwater has occurred at this site.
40
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1 A-1.4.10 216-S-22 Crib
2
3 Waste Description:
4 Received liquid waste containing nitrate and sodium from the acid recovery facility in the
5 293-S Building.
6
7 Service Dates:
8 October 1957 - June 1967.
9

10 Waste Volume:
11 98,000 L (26,000 gal).
12
13 Evaluation of Scintillation Probe Profile s:

e 14
15 The 216-S-22 Crib is located in 	 `3:'Operable Unit approximately 200 in
16 ft) east of the 202-S Building. The crib is monitored by WellW22-19. Details of this
17 monitoring well and the scintillation profiles used in this evaluation are given in Table A-1.2.
18
19 Fecht et aln (1977) evaluated the 216-S-22 Crib and noted that the data did not indicate
20 breakthrough to the groundwater and that no elevated gamma activity was apparent in the
21 vadose zone. This evaluation is consistent with the findings of Fecht et al# (1977).
22
23 Figure A-1.8 shows the 1984 scintillation probe profile `TCffiM from Well
24`W22-1	 . This profile shows that gamma
25 activity is at background levels throughout the vadose zone.
26
27 A-1.4.11 216-S-23 Crib

` 28
^. 29 Waste Descri tp ion:

30 Received S Plant Complex process condensate from the D-2 Receiver Tank in the 202-S
31 Building. Waste is low salt and neutral/basic.
32
33 Service Dates:
34 January 1969 - July 1972.
35
36 Waste Volume:
37 34,100,00 L (9,000,000 gal).
38
39 Evaluation of Scintillation Probe Profiles:
40
41 The 216-S-23 Crib is located in 	 iOperable Unit northeast of the 241-SY
42

R.W.

Tank Farm and north of the 216-S-9 Crib. The crib is monitored by 	 ffljW19-5,
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1	 29 W19-6, 2 _^f	 -7,2 %W22-37, and 	 W22-38. Details of these monitoring wells
2	 and the scintillation profiles used in the evaluation are given in Table A-1.2.

4	 Fecht et 44 (1977) evaluated the 216-S-23 Crib and concluded that the data did not
5	 indicate breakthrough to the groundwater and that scintillation probe profiles for all of the
6	 monitoring we

ll
s were at near background gamma activity. This evaluation concurs with the

7	 findings of Fecht et alb (1977).

9	 None of the five monitoring wells have been geophysically logged since 1976. The
10	 1976 scinti

ll
ation probe profiles for these wells were at background levels.

11

12	 A-1.4.12 216-5-25 Crib
13

14;, Waste Description:
15	 Received 241-5 evaporator process steam condensate, and 241-SX Tank Farm cooling water.
1'6'
17.1 Service Dates:
18	 November 1973 - present.
A'
20, Waste Volume:
21 . 300,000,000 L (80,000,000 gal).
227
23r --, Evaluation of Scintillation Probe Profiles:
24

25	 The 216-5-25 Crib is located in HS	 Operable Unit 850 in 800 ft)
26 northwest of the 202-S Building. The crib is monitored by Wells9^, W23-9,	 W23-10,
27, q and	 W23-11. Details of these monitoring wells and the scinti

ll
ation profiles used in this

28 ' evaluation are given in Table A-1.2.
29c=,
30	 Fecht et a1 (1977) evaluated the 216-S-25 C rib and concluded that the data did not
31	 indicate breakthrough to the groundwater and that the scinti

ll
ation probe profiles for all of

32	 the monitoring wells were at near background gamma activity. This evaluation concurs with
33	 the findings of Fecht et alY (1977).
34

35	 None of the three monitoring we
ll

s have been geophysically logged since 1976. The
36	 1976 scintillation probe profiles for these wells were at background levels.
37

38 A-1.4.13 S Plant Tank Farms
39

40	 There are three tank farms located in the S Plant Aggregate Area, the 241-5, -SX and
41	 -SY Tank Farms. All three tank farms are located immediately adjacent to one another
42	 within 0 200-RO-2 Operable Unit (Figure 2-4). The 241-5 Tank Farm contains 12 single-
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0
	1	 shell, steel-lined, reinforced concrete tanks with individual capacities of 2,800,000 L

	

2	 (750,000 gal). The 241-SX Tank Farm contains 15 single-shell, steel-lined, reinforced

	

3	 concrete tanks with individual capacities of 3,785,000 L: (1,000,000 gal). The 241-SY Tank

	

4	 Farm contains 3 double-shell, double steel-lined tanks within reinforced concrete tanks with

	

5	 individual capacities of 3,785,000 L (1,000,000 gal). All of the tanks contain salt cake,

	

6	 sludge, and/or drainable interstitial liquid (Hanlon 1991). All of the 241-S Tanks and the

	

7	 241-SX-101 through -106 Tanks have been partially interim isolated. The 241-SX-107

	

8	 through -115 Tanks have been interim isolated. The 241-SY Tanks have not been isolated.

	

9	 Eleven of the tanks are assumed leakers, the 241-5-104 Tank, 241-SX-104 Tank, and 241-

	

10	 SX-107 through -115 Tanks.
11

	

12	 Scintillation probe profiles from selected drywells used to monitor the 241-5, -SX and

	

13	 -SY Tanks were examined and general conclusions reached about the distribution of

	

14	 radionuclides in the subsurface beneath the tanks. All of the scintillation probe profiles used

	

15	 were generated by TFSA&S, which logs the monitoring wells in the tank farms on a periodic

	

16	 basis.
17

	

18	 Elevated levels of gamma activity are detected within the backfill material around the

	

19	 tanks, near the surface and within the upper coarse unit of the Hanford Formation beneath

	

20	 the tanks. The surface elevated gamma activity is not necessarily directly related to tank

	

0
21	 leakage; it may be partly due to gamma emitters contained within near surface utilities.

	

22	 Elevated gamma activity at the base of the backfill and extending into the underlaying

	

23	 sediments occurs near tanks 241-5-104, 241-S-105, 241-S-110, 241-SX-101, 241-SX-102,

	

24	 241-SX-103, 241-SX-107, 241-SX-108, 241-SX-109, 241-SX-110, 241-SX-111, 241-SX-112,

	

25	 241-SX-114, and 241-SX-115.
26

	

27	 Downward migration and gamma emitters is indicated beneath the 241-SX-107 and

	

28	 241-SX-109 Tanks. Downward migration is indicated by increasing levels of gamma activity

	

29	 in boreholes 41-08-07 near the 241-SX-107 Tank and 41-10-01 near the 241-SX-109 Tank.
30

	

31	 Because of the limited depth of the wells, the possibility that gamma emitters may have

	

32	 reached the groundwater cannot be ruled out.
33
34

	

35	 A-1.5 REFERENCES
36

	

37	 Addition, M.K., K.R. Fecht, T.L. Jones and G.V. Last, 1978, Scintillation Probe Profiles
	38	 200 East Area Crib Monitoring Wells, RHO-L D-28, Rockwell Hanford Operations,

	

39	 Richland, Washington.
40
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Table A-1.2

0

DOR/RL-91-60
Draft B

Page 1 of 4
In Evaluations of Waste Management Units

TOC	 TD	 Perforations Logs Used

Ct?

rA

n

;a.

uetans or wens ana L09S usea in rvamauon or vvmus nn-a-i ana -z
W22-1 35455 75208 670 285 190-280 1/30/58,

5/8/63
3/9/66

2/23/76
7/9/79

W22-2 35429 75221 670 294 195-285 1/30/58
2/16/68
4/8/70

5/14/76
7/9/79

W22-5 35411 75034 671.52 212 195-316 5/9/63
2/22/68
5/14/76
7/9/79
6/3/80

2/25/86
8/20/87

W22-6 35412 73380 666.52 196 194-273 2/27/58
2/22/68
5/14/76
2/25/86
8/2.0/87

W22-10 35314 75115 672.21 294 203-311 5/9/63
2/22/68
5/14/76
7/9/79

2/25/86
3/23/87

W22-11 35450 75277 667.71 308 195-305 8/20/87
W22-15 35507 75182 672 205 190-265 4/12/66

5/8/63
5/14/76
7/9/79

2/25/86
8/20/87

1..._.I

A1T-2a
	 i



DOE/RL-91-60
Draft B

Table A-1.2
	

Page 2 of 4

9
Details of Wells and Logs Used in Evaluation of WMUs 216-S-1 and -2

.nz"e

conunuea
W22-16 35335 75209 672 230 190-246 5/9/63

4/8/70
5/14/76.
2/25/86',
8/20/87

W22-17 35534 75082 671.62 210 209-260 2/13/58
2/22/68
5/14/76
7/9/79

2/25/86
8/20/87

W22-18 35429 75094 671.17 220 212-298 2/16168
5/1 4/76
7/9/79
6/3/80

2/25/86
8/20/87

W22-29 35428 75195 668.53 173 NA 2/16/68
5/14/76
2/4/86

W22-30 35411 75165 669.33 231 NA 2/16/68
5/14/76
7/9/79

6/30/80
W22-31 35446 75198 668.87 250 NA 2/16/68

5/14/76
7/9/79

3/19/80
W22-36 35455 75221 668.85 203 NA 2/16/68

5/14/76
2/4/86

W22-67 35400 75200 667 NA NA 2122/68
5/14/76
7/9/79

2/25/86
8/20/87

Details of Wells and Loas Used in Evaluation of WMU 216-5-5
W26-1 33211 •77493 650 54 NA 5/18/76
W26-3 33006 77269 650.83 189 NA 5/18/76
W26-4 32945 77201 650 71 NA 5/18/76
W26-5 32964 77223 650 104 NA 5/18/76

A1T-2b



DOE/RL-91-60
Draft B

Table A-1.2	 Page 3 of 4
Details of Wells and Loas Used in Evaluations of Waste Manaaement Units

Details of Wells and Los Used in Evaluation of WMU 216-S-6
W26-2 33300 77500 650 94 NA	 5/18/76
W26-51 33240 77710 NA 100 NA	 8/20/87

Ueia is oT wens ana Logs usea In tvaluarion Or WMU Zlb-b-/

W22-12 35180 74499 676.95 321 0-319 2/13/58
2/16/68
2/23/76

W22-13 35140 74671 675.42 345 197-337 5/9/63
2/16/68
5/14/76
8/20/87

-14 35120 74513 675.97 342 213-338 2/27/58iW22
5/9/63

5/14/76
2/12/87

W22-32 35151 74540 675 210 NA 2/16/68
5/13/76
2/28/79

W22-33 35135 74600 675 210 NA 2/16/68
5/13/76
2/28/79
5/3/79

8/20/87

Details of Wells and Los Used in Evaluation of WMU 216-5-8
W22-39	 35276	 75442	 668	 NA	 NA	 1/24/91

2/19/91

Details or wens ana Loas used in tvaivauon or wmu nb-b-s
W22-25 35901 74504 680.84 242 200-298 2/22/68

3/3/70
2/23/76,
9/23/86'
8/19/87

W22-26 36100 74450 680.3 282 200-298 3/7/66'
3/7/70

5/14/76
W22-34 36105 74465 681 216 NA 5/14/76,

9/22/86'
8/19/87

W22-35 36200 74610 681 210 NA 5/14/76
9/22/86',
8/19/87

A1T-2c



DOEIRL-91-60
Draft B

Table A-1.2	 Page 4 of 4
Details of Wells and Logs Used in Evaluations of Waste Management Units
Well#	 Northing Westing	 TOC	 TD	 Perforations Logs Used

Details of Wells and Logs Used in Evaluation of WMUs 216-S-10D, -10P,
ana --i
W26-8 33474 76293 666.31 NA NA 4/15/90
W26-9 32049 76801 654.16 NA NA 4/2/90
W26-11 33572 75493 674.4 NA NA 4/5/90

4/13/90
5/29/90

699-32-77 31812 77032 653.74 220 175-290 8/15/80
4/12/90

r.

f-,0

ON

Details of Wells and Los Used in Evaluation of WMU 216-S-13
W22-21 34600 74600 670 218 200-285 5/9/63

2/16/68
2/23/76

Details of Wells and Loos Used in Evaluation of WMU 216-S-20

	

W22-20	 34175	 73182	 676.13	 238	 205-299	 5/6/63
2/16/68
5/13/76

	

W22-74	 34330	 73330	 NA	 173	 NA	 3/14/84

Details of Wells and Loas Used in Evaluation of WMU 216-S-22
W22-19 34508 73009 681.26 318 212-395 7/5/63

2/16/68
2/23/76
3/14/84

uerans or wens ana Loas uses in rvaruauon or wmu no-a-za
W19-5 36850 74685 700 350 255-535 5/13/76
W19-6	 -. 36850 74710 700 418 380-411 5/13/76
W19-7 37000 74125 700 223 200-233 5/13/76
W22-37 36800 74854 687 NA 200-233 5/13/76
W22-38 36700 74670 686 NA 200-233 5/13/76

Details of Wells and Los Used in Evaluation of WMU 216-S-25
W23-9 35480 76300 664.5 230	 164-230	 2/23/76
W23-10 35420 76535 664.77 224	 165-230	 5/18/76
W23-11 35560 76725 664.14 227	 165-230	 5/18/76
Sources: Wetinghouse GIS Listing of Well Statistics; Fecht et at (1977).

3
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Table A-2.1. Results of Grid Soil Sampling (pCi/g).	 Page 1 of 7

 1.6cation 2Vl28	 '

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Error Result Er ror Result Error Result Error

Cc-141 - - - - <7.60E-03 4.40E-02 - - 1.48E-02 8.19E-02 1.12FIM

Ce-144 - - - - <7.40&03 1.30&01 - - 4 .23E-02 1.01E-01 2.48E-02

Co-58 • - - - <-5.20E-03 2.10E-02 - - -1.99E-02 2.58E-02 1.26&02

Co-60 #1#t{1;kf2 j - - <-2.40E-03 1.50E-02 <3.60E-03 1.40E-02 3.76E-03 1.36E-02 1.24E-02

Cs-134'• .&,' ur..m
3.00E-02 3.00E-02 .. k:3 wkn^ w" - - -4.52E-03 1.73E-02 334E-02

Cs-137 ',,. .?^ 3; iB Ff f zs .^^..	 .«., ;4.,Ga+.,-0' $:.£	 S 7.95E+00

Eu-152 .S(^^ ^^-. ^`^Q^ ^'s^1.9}:°%h3,^ }^ ^^ ^ 1.13E-01:	 :

Eu-154 ''I`.911.ES2 - - <5.40E-02 5.50E-01 <4.10&03 4.70E-02 7.58E-03 4.20E-02 4.39E-02

Eu-155 - - - - <6.40E-02 7.30E-02 <5.40E-02 5.40E-02 3.38E-02 5.24E-02 5.06&02

I-129 - - - - - - - - -137E-01 5.78E-0I 137&01

K-40 _ _ _ _ _ _ _ _ (,„4' 1.17E+01

Mn-54 • - 4 2A <-1.30E-03 1.60E-02 <-8.50E-05 1.40&01 3.59E-04 1.74&01 1.04E-02

.. ..Nb-95 • - -.... - - - < ..	 _ -3.57E-02 5.98E-02 2.79&02

Pb-212 - - - - - - - - ^T '^4. 5.89&01

Pb-214 4.88E-01

Pu-238 i..^.6'0 ','-":4<-.. v dSf`flflF yM: 1.98&03

Pu-239 ^^CIQF^ ',^,Y.^t1^0M t?&.,^^'^ ^Sf(fF.̀^}`l, 2'1llFi^ ^^
^.:.._, .

^s0gEn4^ ^^'-^^^{ '^3'S?̂}^13 2.09&02

Ru-106 - - <-6.50E-02 1.80&01 <2.20E-02 1.40&01 6.05E-02 1.61&01 1.87E-01

Sr-90 `: y` k'.s MM am 1.05E+00.:. "w
TO-99 - - - - - - - - .2.17&01 1.17E+00 2.17E-01

U (tota(1 .'^.̂.a3` ,.µM No

Zn-65 • - - -^"S - - -3.19E-02' 3.93E-02 3.55E-02

Zr-95 • <-1.70E-02 3.70E-02 <-7.50&03 2.50E-02 3.18&03 4.85E-02 9.23&03

U
O

Cd ^

WHC(SPLANT)/09-12-92/03151T.1
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1	 ^^	 > 1

iiame A-L..1. xesuns oI una son Jam un	 (ul/ ). Page 2 of 7
Location ZW29

1985 1986 1987 1988 1989 Average

Radionuclide Result Etror Result Error Result Error Result Error Result Error	
Result

Ce-141 - - - - <-1.80E-02 4.20E-02 - -	 - -	 1.80E 02
Ce-144 - -X i <-7.60E-02 1.00E-01 - -	 - -	 1.73E-01
Co-58 • - - - <5.20E-03 1.60E-02 - -	 - -	 5.20E-03
Cu-60 ` - - - LAX42 :L 	 Qi2 <6.70E-03 1.70E-02	 - -	 1.64M
Cs-134 • - q$". <1.60E-02 2.10E-02 - -	 - -	 2.80E-02
Cs-137+3 EMMA M-^3•»S1Q Woos m:Y{M9 1.62E+00
Eu-152 • - - _ i	 M OR _ -	 1.05E-01
Eu-154 • - - - <4.10E-02 5.50E-02 <2.50E-02 5.10E-02	 - -	 330E-02
Eu-155 • - - - <1.20E-02 5.60E-02 0 - -	 4,00E-02
I-129

K-40

Mn-54 • - - - <-2.90E-03 1.90E-02 <7.90E-03 1.60E-02	 - -	 5.40E-03
Nb-95 • - - - - - <-1.30E-02 2.20E-02	 - -	 1.30E-02
Pb-212

Pb-214
VIM PI	 _ -	 6.50E-01

Pu-238
.....	 .'..
^	 .;;,.

............<.0
,	 :...	 ...^aR`auww>:

......
.,,:,, a«<

........
..
^:ma>a.:.

,....

. wHaaa
r

>: ^̂ ^ ^rRl..wx:..̂ -	 5.53Pr113. ^.
Pu-239`

.« - -	 7.00E-02

Ru-106 Ate! 3i°:tY - - <2.50E-02 1.40E-0 1 <-7.50E-02 1.20E-0I	 - -	 350E-01
Sr-90 M NOW '1t' - - ,	 7.35E-01
TO-99

U (total)
VMS

:. 5^ ^t?3tS^ftt ^^,^7dii^st3i ^'.x,1'3 3=^ 4{1E^ 3.93E-01. F....,

Zn-65 - - - - <-6.80E-03 4.40E-02 - -	 - -	 6.80E-03

Zr-95 • - <-2.60E-02 3.80E-02 <2.60E-02 3.10E-02 2.60E-02

d

tv

w

i^

WHC(SPLAN1)/09-12-92/03151T. I



Table A-2.1. Results of Grid Soil SamnlinH (nCi/e)
	

Pane 3 nf 7

NH
f^

Location 2W31

1985 1986	 1987 1988 1989	 Average

Radionuclideadionuclide	 Result	 Error Result	 Error	 Result Etror Rewlt Erro Result	 Error	
Result

Ce-141	 -	 - -	 -	 <-7.80E-03 3.70E-02 - - -	 -	 7.80E03
Ce-144	 -	 - -	 -	 <-6.00E-02 1.00E-01 - - -	 -	 6.00E 02

Co-58	 -	 - -	 -	 <5.40E-03 1.50E-02 - - -	 -	 5.40&03

Co 60	 -	 - -	 -	 't`QP 2 fe 0 P2 <7.70E-03 1.70E-M -	 -	 1.24E-02
Cs-134	 -	 - -	 -	 Pj ytfpp _ _ _	 -	 2.60B-02

Cs-137	 -	 - -	 -	
VON MMM,

.fH~
Umm".

-	 -	 7.75E-0I
Eu-152	 -	 - -	 -	 <1.60E-02 7.30E-02

am ma -	 -	 6.80E-02
Eu-154	 -	 - -	 - ?1	 t1	 2 <-1.20E-02 6.00E-02 -	 -4.30E 02

Eu-155	 -	 - -	 -	 <1.30E-02 6.30E-02 <230E-02 6.80E-02 -	 -	 1.80E-02

I-129	 -	 - -	 -	 <-8.30E-02 4.90E-01 - - -	 -	 8.3013-02
K-40	 -	 - -	 -	 - - - - -	 -	 -
Mn-54	 -	 - -	 - ." 7f',.:7 <6.90E-03 1.70E-02 _	 1.55E-02
Nb-95	 -	 - -	 -	 - - <-1.40E-02 2.20E-M -	 -	 1.40E-02

Pb-212	 -	 - -	 -

Pb-214	 -	 - -	 -	 _ -
VWX

U^ -	 -	 5.70E-01

Pu-238	 -	 - -	 -	 w,» a..y..

..t.. _	 _	 3.75E-03

Pu-239	 -	 - -	 -„. ^ O I O _	 -	 1.44E-01

Ru-106	 -	 - '-	 -	 "' " OM <6.SOE-02 1.30E-01 -	 -	 1.09E-01
Sr-90	 -	 - -	 -	 ^I:M

MW 71^., $^ -	 -	 2.3013-01

Tc-99	 -	 - -	 -	 <-130E-01 9.80E-0 1 - - -	 -	 130E-01

U (total)	 -	 - -	 -	 ..^ ,	 .^; M,:,.,a... ».,.«„w..>.. NOW -	 -	 2.30E-0I

Zn-65	 -	 - -	 -	 <-3.50E-02 4.50E-02 - - -	 -	 3.50E-02

Zr-95 1.20E-03 3.30E-02 <2.801M 3.10&02 1.46&02

dg

W ^

WHC(SPLANT)/09-12-92103151T. I
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<eule a-^.^. Kesulls 01 Una 6011 yam un uvg). Pa e 4 of 7
a	

2132,
tion

1985 1986	 1987	 1988 1989	 Average

Radionuclide	 Result	 Error Result	 Error	 Result	 Er ror	 Result Error Result	 Error	
Result

Ce-141	 —	 — — -

Ce-144	 —	 _ —

Co-58	 —	 _ —

Co-60	 —	 — —	 —	 —	 —	 <-9.80E-03 1.60E-02 —	 —	 9.80E-03
Cs-134	 —	 _ —	 _

Cs-137	 —	 _ _	 _	 —	 — —	 —	 6.60&01
Eu-152	 —	 — —	 —	 — —	 —	 1.40E-0I
Eu-154	 —	 — —	 —	 —	 —	 <2.50E-02 5.50E-02 —	 —	 2.50E-02
BU-155	 —	 — —	 —	 —	 — $' —	 —	 7.20E-02
I-129	 —	 — —

%40	 —	 — —	 —	 —	 —	 — — —	 —	 —
Mn-54	 —	 — —	 —	 —	 —	 <3.70E-03 1.60E-02 —	 —	 3.70E-03
Nb-95	 —	 — —	 —	 —	 —):^b$)3.tl3ft3 —	 —	 3.10E-02
Pb-212	 —	 — —	 —

Pb-214	 —	 — —	 —	 —	 — $ _	 —	 6.50E-01

—	 —	 1.00E-03
Pu-239	 —	 _ —	 _	 _	 -	_{ _	 _	 4.30E-02
Ru-106	 —	 — —	 —	 —	 —	 <2.70E-M 1.30E-01 —	 —	 2.70E-02
SV90	 —	 — —	 —	 —	 _	 aQ "8 _	 —	 3.20&01
Tc-99	 —	 — —	 _

U (total)	 _	 _ —	 _	 _	 _.'t;'^66P1(tn _	 _	 2.60E-01
Zn-65	 —	 — —	 — -

Zr-95	 —	 — —	 —	 —	 <140E-02 260E-02 140&02

U

tr1 ^

WHC(SPLANI)/09-12-92/03151T.1
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Table A-2.1. Results of Grid Soil Sampling (DCYO.
	 Pace 5 of 7

WHC(SPLANT)/09-12-92/03 IS IT. I

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Emot ReRemitError Result Error
Result

Ca141 - - - - <2.30F02 3.50E-02 - - -1.35E-02 8.62E-02 1.83E-02

Ce-144 - - - - <5.30E-02 9.50E-02 - - -2.07E-02 1.06E-01 3.69E42

Co-58 • - - - <-6.00E-03 1.60E-02 - - 1.83E-02 2.53E-02 1.22E-02

Co-60 • - 2.00E-02 2.00E-02 <-3.60&03 1.40E-02 <1.50E-02 1.80E-02 1.48E-02 1.6833-02 1.34E-02

Cs-134 COMM 4.00E-OZ :.. 
._..	 ....

^ ^ _ ^j _ _ 4.11E-02

Cs137 ,.tk.1a.,'s'#. . 4..,,.4L'„Y V1 4s`TES4D 2: C ,7i7;4f,QQ 8 2M.##r.>, 1.76E+00
Fu-152 • - 1.40-01 1.00E-02 ` 3; G r <2.10E-02 9.30E-02 4.79E-02 7.58E-02 8.72E-02

Eu-154 • - - - <2.60E-02 4.90E-02 9w: 0 -4.30H-02 5.92E-02 5.57E-02

FU-155 • - - - <3.20E-02 4.80E-02 <5.90F (13 8.00E-02 3.78E-02 5.33E-02 2.5213-02

I-129 - - - - <-3.10F01 5.60E-0 1 - - -3.95E-02 2.97E-01 1.75E-0I

K-40 - -- - - - - - -- !"' 1.47E+01
Mn-54 * - - - <4.60E-03 1.60E-02 <1.30E-02 1.80E-02 fSS 1.24E-02

Nb-95 * - - - - - <-1.30E-02 2.40F02 -1.87E-02 6.77E-02 1.59E-02

Pb-212 _ _ _ _ _ _ _ _± 7.36E-01

Pb-214 - - - - - -.'.`.^ 5.90E-01

Pu-236 . 3i3k{ 6`£ 3.60E-03x
Pu-239 t: Fn423.f 3,xF'''..03 I 1i „̂ b#.Qkl 1.11E-01
Ru-106 • - - - <4.00E-03 130E-01 <220E-M 1.60E-01 2.28E-42 1.65E-01 1.63E-02

Sr-90 1	 Y-,'... MM OW MM MW 6.20E-0I
Tc-99 - - - - <4.50E-02 9.80E-01 - - 1.40E-0 1 1.17E+00 9.25E-02

U (tote0 MM "M 3.: 	 I an

Zn 65 • - - - <-7.80E-03 3.60E-02 - - ^$', '{. M 6.74E-02

Zr-95 • <2.00F02 3.40E-02 <-2.50E-02 3.60E-02 -8.27F03 5.34E-02 1.79E-02

U

0

ttl ^

0
i

H



came A-z. t. Kesuits of vna sou yam an	 la/ ). Page b oT

' Location 2W34

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Remit Error Result Et ror Result Etror
Result

Cc-141 - - - -
"M 0" - - 3.58E-02 6.89E-02 3.79E-02

Ce-144 - - - - <6.20E-02 8.80E-02 - - -4.20E-02 8.84E-02 5.20E-1YL

Co-58 • - - - <6.20E-04 1.60E-02 - - -1.53E-03 2.52E-02 1.08E-03

CO-60 <9.00F (13 1.60 E-02
§:........	 .............

;'^SF^Yy Si##^LA^ 9.46E-03 1.24E-02 2.29E-02
Cs-134 ^:^f[fI$XY3 ^^ ,,fB:iff3 .Qt#	 $ WON WI X - - 9.89E-03 1.28E-02 4.17E-02

Cs-137 M 2''	 ,.,',^w1 6^> MW MW 3^it'^	 ^ ^(1	 ,^ a" XM 1.22E+00
Eu-152^;%Q _ M" 531E-02 6.41E-02 1.11E-01

Eu-154 • - - -'© f <1.40E-02 4.70E-02 -4.42E-03 4.55E-02 2.41E-1YL

Fu-155 - - <1.20E-02 5.30&02 <4.30E-02 4.50E-02 7.10E-02

I-129 - - - - - - - - -3.70E-0 1 4.94E-01 3.70E-01

K-40 - - - - - - - - WW 1.33fi+01

Mn-54 • - 2.00&02 2.00E-02 <-5.80E-03 1.70E-02 <8.40E-04 1.50E-02 9.41E-0N 1.59E-02 6.90E-03

Nb-95 • - 4.0011-02 4 .00E-02 -5 .20E-0'L 5.95E-02 3.73E-02
Pb-212 - - - - - - - -f-Q 7.42E-01

Pb-214 - - - - - - 5.34E-01

Pu-238.,
.T, aa

3-54&01

Pu-239'
..	 .....

s2'^bSV2 ^ :^ 1.37E-01e ..	 .^ ... .	 ,.

Ru-106 • - - - <-5.20E-02 1.30E-01 <3.40E-02 1.20E-01 8.89E-02 1.39E-01 5.83E-02

M. .Y,1s W`QN r 9.04E-01

Tc-99 - - - - - - - - -1.51E-01 1.14E+00 1.51E-01

U (tota0 z	 T tOY Pf M OM zfTSsis"i OWN ME W T "M 3.73E-01

O

ttl ^

O

0

H
M

0	 ') ^, a e ^	 '3 ` " f a
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'ranle A-2.1. xesults of and Soil sampling u/ ). Page 7 of'/
'	 -	 . ..-	

Loca4ori 2W34

- - 	 ...;	 ^	 d

1985 1986	 1987 1988 1989	 Average

Radionuclide	 Result Etmr Result	 Error	 Result	 Ermr Result	 Error
Result

Result	 Etror

Zn-65 GpB'f)

Zr-95

.9_&U2 $(RI(!t	 <3.40E-03	 3.80E-02

<6.50E-03	 3.10E-02

—	 —

<4.40E-04	 2.50E-02

-1.89&02	 3.91E-02	 6.31E-02

2.23E^02	 5.07E-02	 9.75E-03

NOTE: Negative values indicate con centrations at or near background levels or radioactivity.
A dashed line H indicates no data are available.
Shaded Areas indicate a positive detection, the result is larger than the error.
An asterisk (*) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: mn-54=2.0E-02, Co-58=2.0e-02,
Co-60+2.0e-02, Zn-65=4.0E-02, Sr-90=5.0E-03, Nb-95=3.0E-02, Zr-95=3.0E-02, Ru-106=1.7E-01, Cs-134=2.0E-02, Cs-137=2.0E-02, Eu-
152=1.1E-01, Eu-154=5.0E-0Z, Eu-I55=5.0E-02, Pu-238=6.0E-04, Pu-239+6.0E-04, and U total =1.0E-02.
Source: Schmidt et al., 1990; Elder et al., 1986, 1987, 1988, 1989

Fj 9
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Table A-2.2. 1990 Results of Grid Soil Sam lin	 Ci/g). Pan 1 of 2
ation 2WZ7 location 2W28 Location 2W29 ation 2W31 Location 2W37

Radionuclide Result Error Result Error Result Error Result Error Result Err or

Be-7 0.00E+00 0 .00E+00 0 .00E+00 0 .00E+00 0 .00E+00 0.00E+00 - - - -

CePr-144 5.38E01 1 .39E+00 -1 .61E+00 1 .63E+00 -1.67+00 2 .02E+00 -4.73E-01 1 .91E+00 2 .57&01 1.75+00

Co-6O 1 .25-02 3.49E-02 7 .43E-03 4 . 11E-01 0.00E+00 0 .00E+00 4. 16E-03 4.17E-02 -1.15E-02 3.91E-02

Cs-134

0137

Ii92.1^1Y].

0,90)

OM

71'

MM

am

s1'"

011,000

MW

#.i^#

"M

1	 Q:#

5.62E-02

by22m

6.20E-02

63"

-1.53E-0Z 629E-01

Eu-154 -1.39E-02 1.22E-01 -2.95E-03 1.02E-01 -5.85E-02 1.24E-01 -7.97E-02 1.27E-01 8.28E-02 1.09E-01
Eu-155 1.13E-01 1.31E-01 7.40E-0Z 1.48E-01 5.99E-02 2.07E-01 7.75E-02 1.85E-01 1.69E-01 1.81E-01
K-4O V24 %0- kWW" A" A'8) kUi1 A	 A x9 iMM A	 ^ ? UIWW ','^.^^.^ffl FW 0

Pb-212 - - - - - - - - - -

Pb-214 - - - - - - - - - -

Pu-238

Pu-239/240 p'"?1P
Oft
$^.^

..

^

A

RAW

vaZ #3

X

A

. .

m

^1

^

W^.

p'"" A

M-1 "m

a

S

Ra-225 - - - - - - - - - -

Ru-106 -4.86&01 7.04E-01 3.01E-01 7.76E-01 8.62E-02 1.12E+00 7.36E-01 9.86E-01.,r9:

Sb-125 ,'d";̂'X E 239: -3.88E-03 1.41E-01 1.24E-01 2.50E-01 -5.65E-02 2.07E-01 4.29E-02 1.86E-01

U (total) NIA, NO."... , T' v :u!,Y,•M Y,,^l^f^ C"....^L:.F 0Rw..0̂0..d:^: SAMP Mmm .'<̂^G.

U-235 1.63E-02 2.07£02 W.S.. RM OMM". 1y V "IMI'm 1a

U-238 VL^Y<:	 'j 1E-:;'	 . NMI 14i "Mi^-.,n' ^:m^.•.,^„^^,^...^:^. I , IVOP ($	 `^^ ,..k, AMN RAP,
Zn-65 4.13E-02 3.85E-01 -1.79E-01 3.40E-01 0.00E+00 0.00E+00 7.26E-02 3.52E-01 W.;Ff$„'^._1`.;
ZrNb-95 0.00E+00 0.00E+00 0 .00E+00 0.00E+00 0 .00E+00 0 .00E+00

d
O

g
H
NW
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tj

0
tv

Radionuclide

Be-7

Cel?o-144

CO-60

Cs-134

Cs-137

Fu-154

Eu-155

K-40

Pb-212

Pb-214

Pu-238

Pa-239t240

Ra-225

RU-106

Sb-W

Sr-90

U (tow)

U-235

U-238

Zn-65

ZrNb-95

-2.65F-02

I

-5.64M

6"

-2.54F,02

LOSE-01

ss

3.07E-02

-2.86E,02

"m

am

1.07E-02

1.40E+

,41

6.02F,O

t

9.97E-0

1.24F,G

9.05E-0

1.30E-0

w"

no

2.76E-0

Location2W38

Result	 Emr

cr

rabie A-z.z. 19qu Kesuits of una son as

LucafionM9 Location2Wll

Result Error Result Error

-8.01E+00 5.88E+01 -I.50E+01 2.73E+01

00	 1.07E-01 7.42E-01 9.77E-02 4.70E-01

1.42M 2.32E-02 1.69E-02 2.12E-02

mm $M IS I'M MO.,

NOR WPM FORM'

-3.12F,02 6.75F,02 3.80E-02 5.43E-02

^ WN

- WIN M OMMN IMOMM

ON.W.M. OWN.- .01M ..... 1 0".

MW MMA, ly MY") "N.-

9C 8110

r INV PRO "

NNE"- MY MI ""PIK

I	 7.80E-02 4.54E-01 -6.17F-02 2.60F,01

1	 6.88F,04 1.26F,01 2.48E-02 5.52E-02

0" - 8"

)MA.'".11 r.l. ORR

2	 23m . ~AOM M-1 ..M-

IMO.. IM-11, I

MAND6 MrAWN OM

-1.61E+00 3.34E+00 3.45E+00 2.95E+00

11mg (PUI/9) . Page :Z of 2

Locafion=51 Location 2W52

Result Error Result Error

-6.36E+00 2.38E+01 -7.39E-01 2.55E+01

-3.49E-01 5.33E-01 -1.30E-01 4.76E-01

1.30E-02 1.76E-02 7.42E-03 1.88P,02

INHWOO I'VIN W.-M, Mm"W"'.

NM "M I I X

4.46E-02 5.83E-02 3.39E-02 6.02E-02

6.25E-02 6.36E-02

ORION# ^ NA M, .1 -0, OWN 3. 1, ^01

$1. WOM ®R -A . . .... "0.

MINE

"Dw PROM 01"

-6.75E-02 2.56E-01 .2.33E-00 2.66E-01

2.96EM 4.57B-03 4.86FA2

UIMOR

4.

0

93E-02

0.94
"
m W-A-M

7 AMMM.

IN.M. ..0.,

MOM NMI

-1.42E+00 3.09E+00

WHC(SPLANT)/09-12-92/03151T.1



1985 1986 1987 1988 1989 Avenge

Radionuclide Result Error Remit Error Result Err or Result Error Result Error
Result

Cc-141 - - - - <3.80F 02 <4.80E-02 <4.40&02 5.7013-02 -8.91E-02 193E-0 I 5.70E-02

Ce-144 - - - - <-2.60E-02 1.60E-01 - - -2.37E-0I 2.77£--01 1.32E-0I
Co-58 • - _ _ <-9.20E-03 1.50E-02 - - -1.15E-0Z 2.86E-02 1.04E-02

Co-60 • - - - <-1.20£.02 1.70E-02 - - -6.60E-03 1.87E-02 930E-03

Cs-134 3$'^%1,! 2 ;`1, NM <1.80E-03 2.90E-02 no W^ 2.83E-02

Cs-137 ROM ME W" 7't34k M MM M" V" "M 'ia OW 2.46E+01

Fu-152 • - - - <43011-02 6.40E-02 <-4.40E-03 7.70E-02 ?	 .,., 655E-02

Fu-154 • - - _ ?{"'<7fflr ?4 <2.90E-(Y2 4.90E-02 1.33E-02 5.71E-02 2.98E-02

Fu-155 • - - - <2.30E-02 8.70E-02 <-9.90E-03 1.20E-01 4.13E-02 1.19E-0 1 2.47E-02

I-129

K-40 - - - - - -- - - "'`.o,^ 1.38E+01

Mn-54 - - <350E-03 1.50E-02 <6.80E-03 1.70E-02 1.52E-02 2.02E-02 1.36E-02

Nb-95 • - - - _ _ _ _ µ- 7.43E-02

P6-212 - - - - _ _ _ _ 6.32E-01

Pb-214 - - - - _ 5.07E-01

Pu238 - t`'1,«,»:.;:r,<xa ^. .......	 .. - - 6.17E-03.<«a..^,;e::« :^>:c,;n °' -... <« :..<.......
Pu-239 9L>:,<.,,.....P $i,'.'0$ )N3£if7•. (t M1^ AW - - 3.03E-02

Ru-106 "M No - - <-6.10E-02 2.00E-01 <-0.00EA1 3.00E-0 1 1.32E-01 3.76E-01 1.95E-01

Sr-90 F9 OM OWES. 6" ^^3,.. NMI <	 .:^A., - - 4.74E+00

Tc-99 - - - - -

U (total) 3^"' AIM WON 3':	 NO 7^Sa	 € WON"(1¢ 2«q iE=f $;^

m

- - 3.13E-0I

Zn-65 +' - - - < 5.80E-03 3.30E-02 - -9.11E-03 4.53E-0Z 7.46E-03

Zr-95 * <6.70E-03 2.60E-02 <2.80E-02 3.00&02 -2.75E-02 5.28E-02 2.07E-02

G

w

g

i
H
W
A>

Table A-2.3. Results of Fence line Soil Sampling (pCi/g).	 Page 1 of 4
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0

NH
wc

-ime a-6s. xesuas or rencetme Son sampling (pui/g). Page z of 4
,	 ..,.. ... - -Location S-TF-NE .	 : '.; -•. -,,

1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error
Result

Ce-141 - _ _ _ <-2.00E-03 3.30E-02 <-2.40E-03 3.40E-02 -1.64E-02 1.06E-01 6.93F,03

Ce-144 - - _ - <3.00E-02 1.10E-01 - - 4.17E-02 1.40E-01 359E-02

Co-58 • - _ _ _ _ _ 3.59E-02

Co-60`;.r.^. ! '0. Qltif'd ,wyU2 - - 9.62E-03 2.08E-02 2.29E-02

Cr134 Y ff3 y^̀FyO E';# Eyfr B x'32 <9.90E-03 2.00E-02 e%&_ 4.04E-02

Cr137 ;(i7}xt^'iMVQ nd.	 U. 3	 'iNl 3; 1 A 2:N	 Y ?'.21	 t -f1 ^„'^4.,Z 3.80E+00

Bu-152 • - <-1.60E-03 9.10E-02 ^' 8.62E-02

Fu-154 • - - - <-2.80F,02 5.70E-02 <1.30E-02 5.60E-02 3.14E-02 6.88E,02 2.41E-02

Eu-155 .'1 6) 1 _ - <1.70E-02 6.60E-02 <1.80E-02 7.20E-02 2.77E-02 8.13E-02 4.17E-02

1-129

K- 40
- - - - - - 1.45E+01

M& 54 + - - - <1.10E-02 1.70E-02 <8.10E-03 1.90E-02 k, 1.45E-0Z

Nb-95 * - _ _ _ _ _ - 6.43E-02 7.23E-02 6.43E-02

Pb-212 7.62E-0I

Pb-214 - - - - - - 5.08E-0 1

Pu-236 0 - - 1.11&03

Pu-239
.^..

^^ .̂' ^^^^.u^ ^>,a. ,^'^
.r: ::^^3 ^^^:,......Y, .:.	 ..,	 ..

04,
- - 2.15E-02

Ru-106 • - - - <-5,60B.03 1.70E-01 <-1.60E-02 1.80E-01 7.82E-02 1.95E-01 3.33E-02

So-90 OWIM Mc ^ 'RM IAM. OWN ^'S.-^ MIN. 0.01 - - 2.55E+00

Tc-99 - - - - _ _ _ _

U (tota0 W WRIM) IS "M "M am 0 M Ym'".ff '",100, 42 - - 3.33E-0t

Zn-65 • - - - <3.1OF 02 4.80E-02 - -;.:,, oy. 1.14E-0 1

Zr-95 * <5.50E-03 3.10E-02 <-7.80E-03 3.40E-02 2.51E-02 6.56E-02 1.28E-02

d

L77 ^

g
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w
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fable A-Z.3. KesUAS oI rencenne sou samplmg (pcl/g). Page 3 of 4
i ocauo s rF-wE

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Error Result	 - Errat Result Errot Result Errot

Ce-141 - - - - <-8.40E-1M 3.30E-02 <S.00E-03 2.90E-02 -2.85E-02 9.03F M 1.14E-02

Cc-144 - - - - <-0.60F,-02 1.20E-0I - - 6.16E-03 1.33E-01 2.6113-02

Co-58 _ - - <1.20M 1.30E-02 - - -1.58E-03 2.51E-02 2.15E-02

Co-60 z^S'4	 7;f RC{Y - - <-5.20E-02 2.20E-02 - - -1.77E-02 1.SOF 02 3.16F,02

Cs-134 8(f `, 2. $.`b„ -0()l RM <5.20E-03 1.90&02 -1.19E-02 1.88E-02 2.80E-02w

Cs-137 ,1,.,. MM " "M M on 3.74E+00

Eu-152 • -
MR, <-3.70E-1Y2 7.20E-02 <7.50E-02 7.60E-02 -1.36E-02 7.85F-M 6.09E-02

Eu-154 • - - - <-1.50E-02 4.80E-02 <2.60F M 5.10E-02 6.92&03 5.15E-02 1.60E-02

Eu-155 * - - - <-S.SOEfY! 6.60E-02 2.24E-02 7.23E-02 3.26E-02

I-129

K-40 1.36E+01

Mn-54 • - - - <-2.30E-03 1.50E-02 <-8.00E-03 1.60E-02 9.97E-03

Nb-95 • - - - - _ - - -3.79E-02 5.28E-02 3.79E-02

Pb-212 - - - - - - - -:,"' 5.90E-01

Pb 214 _ _ _ _ _ _ _ _2 499E-01

Pa-238 8 Br:i,'}SOF 330¢1'..._^¢,1,3A - - 8.30E-04

Pu-239 ...... ..	 ...
..

r	 l ^£'^fiW - - 1.52E-02

Ru-106 - - - - <LOOF101 1.40E-01 <2.70E-02 1.90E-01 1.40E-01 1.90E-01 8.9013-02

Sr90
ROM

Q MOO NOWN.1 ANNEWN I ON. MY - - 1.50E+00

TC-99 - - - - - - - - - _ _

U (total) '	 EA! 3`W1 ;( k<dt{ #2 3^t€fE 21 1 IY3 1 T$C"1 133 - - 2.7913-01

d
0

Gd ^
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ime A-z..3. xesuus or rencenne ion bam nn 	 ( u/ ). rage 4 or 4

1985 1986	 1987	 1988 1989 Avenge
esultResult

Radionuclide	 Result	 Error RResult &tor 	 Result	 Etror	 Result	 Errot Result Error

Zn-65	 •	 — —	 —	 <-1,80E-02	 3.90E-02	 —	 — -3.28E-02 5.05E-02	 2.54E-02

Zr95	 +	 — —	 <5.90E-03	 3.10E-02	 <1.60E-02	 310&02 1.13E-02 5.06E-02	 1.11E-02

NOTE: Negative values indicate concentrations at or near background levels of radioactivity.
A dash (—) indicates that no data were available.
Shaded Areas indicated a positive detection, the result is larger than the error.
An asterisk (*) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54=2.0E-02, Co-58=2.0E-02,
Co-60=2.0E-02, Zn-65=4.0E-02, Sr-90=5.0E-03, Nb-95=3.0E-02, Zr-95=3.0E-02, Ru-106=1.7E-01, Cs-134=2.0E-02, Cs-137=2.0E-02,
Eu-152=1.1E-01, Eu-154=5.0E-02, Eu-155=5.0E-02, Pu-238=6.0E-04, Pu-239=6.0E-04, and U total=lAE-02.
Source: Schmidt et al. 1990, Elder et al. 1986, 1987, 1988, 1989.
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Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)

Location 2W28	 Page 1 of 6

1985	 1986	 1987	 1988	 1989	 Average

Radionuclide	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result

Be-7 1$4Ei3f0	 343	 p l_ 1.84E+00
Ce-141 7.79E-03	 3.06&02 7.79E-03
Co-58 Y 94E 1ST 	 _'9 30E2 1.94E-01
Co -60 4pE 02 _ :	 40B ^Z;; 1.34E-02	 1.95E 02F, 1.37E-02
Cs-134
Cs-137 2;09({f0 . .;231E. OT- 40$4001?	 40$ 0T' Ts63E 011	 02 :: 1.42E+00
Eu-152 <	 2.20E-02	 6.10E-02 2.51E-02	 9.19E-02 2.36E-02
Eu-154 2.491 ^}t •• ' ;•	 29E p1 _'; < -3.90E-02	 5.00E-02 1.00E-02	 5.96E-02 9.93E-02
Eu-155 <	 1.00E-02	 3.90E-02 -1.79E-02	 3.93E-02 1.40E-02
I-129 <	 5.50E-02	 2.50E-0l 7.81E-02	 1.40E-01 6.66E-02
K-40 1.16E+01
Nb-95 <	 5.80E-03	 1.50E-02 171E-02	 2.99E-02 1.15E-02

O

P13-212 2.31E-02	 3.07E-02 2.31E-02 ry

0N
Pb-214 2.58E-02	 3.01E-02 2.58E-02 ^4

,^ Pu-238 1.46E-04	 1.50E-04 1.46E-04 W
4. Pa-239 i F b6E 1131	i$ 09E 04 4.66E-03

 gIn Ru-103
Ru-106
Sr-90 s$Ob!'1 SO1 `>;; 3Syti	 Grb25 '% 4.68E-01
Tc-99 <	 1.00E+00	 1.80E+0D 3.70E-01	 1.07E+00 6.85E-01
Zn-65 3 9111 OY	 ; 7 {igEG 3
Zr-95 -255E-02	 3.68E-02 2.55E-02



'Y

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)
Location 2W29 Page 2 of 6

1985 1986 1987 1988	 1989 AverageRadionuclide Result	 Error Result	 Error Result	 Error Result	 Error	 Result	 Error Result
Be-7
Ce-141
Co-58 70ErD2	 4b402
Co 60 $„10fi U2	 430E 92 : I DOE 02	 SOE (??t;

9.70E-02

Cs-134 QOL ES2 i	 2 7f1E b2: -;
5.00E-02

Cs-137 2 05E O1	 4 00E 92 110$00	 1$ 61
9.00E-02

Eu-152 »118	 01, .	 6.00b
..

`:110Ts Ol'	 S 9672'
6.53E-01

Eu-154 1.14E-01
b6042	 470E 6? < 6.60E-02Eu-155

I-129
<	 3.70E-03	 4.70E-02 3.70E-03

K-40 G
Nb 95 O
Pb-212

< -1.30E-02	 4.00E-02 1.30E-02

N Pb-214
”`

Pu-238 bd
c Pu-239

gRu-103 8 YbE 02 ! 5 70E 02>
Ru-106 8.10E-02

4.20E-01Tc--99
Zn-65
Zr-95



1.80E-02

290E-02
7.50E-02
5.30E-02
4.30E-02

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)
Location 2W31	 Page 3 of 6

1985	 1986	 1987	 1988	 1989	 Average

Radionuclide	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result

Ce-141
Co-58
Co-60
Cs-134
Cs-137
Eu-152
Eu-154

Eu-155
I-129
K-40

Nb-95
Pb-212

N Pb-214

Pa-238

Pu-239

Ru-103
Ru-106

Sr-90

Tc-99
Zn-65
Zr-95

•	 7.50E-03 1.40E-02	 < 1.10E-02
29^ (i2 1 &O2, -
1I1E o1,	2 7QE 02. 1.70E-01

•	 1.60E-02 5.60E-02	 < -1.30E-02
•	 -1.70E-02 4.80E-02	 < 4.20E-02

< 250E-02
•	 -1.40E-01 2.80E-01

< 6.40E-03	 2.40E-02 < -5.30E-02	 7.00E-02

< 4.10E-01	 8.50E-0 1

1.82E-02
2.90E-02
150E-0 1

1.45E-02
2.95E-02
250E-02
1.40E-01 0
2.97E-02 C

4.10E-01

4.60E-02



• -3.80E-04	 3.50F,02 3.8013-04

3.00E-01
• -4.70E-03	 1.50MI 4.70E-03
•	 -4.80E-02	 1.10E-01 4.80E-02
•	 6.00E-02	 9J0E-02 6.00E-02

1.14E-01	 0

3.SOE-01

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g)
Location 2W32	 Page 4 of 6

1985	 1986	 —1987	 1988	 1989	 Average
Radionuclide	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result

Ce-141
Co-58
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
1-129
K-40
Nb-95
Pb-212
Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
TC-99
Zn-65
Zr-95



Table A-2.4 Results of Vegeta tion Soil Sampling (pCVg)
Location 2W33 Page 5 of 6

1985 1986 1987 1988 1989 Average
Radionuclide Result	 Error Result	 Error Result	 Error Result	 Error Result	 Error Result

Be-7 I.g9Ei00	 319E 07 '' 1.89E+00Ce-141 1.58E-02	 2.57E-02 1.58E-02
Co-58
Co-00 90E t)2	 560E Q2 ; <	 1.30E-02	 1.70E-02 <	 1.10E-02	 1.60E-02 -1.24E-02	 1.72E-02 3.14E-02
Cs-134 131E 01	 S 9QE 02 , 9Y002;;	 '250E D 1.14E-0 1Cs-137 313E O1	 50E 02 2 79&t)1':' 440E 02 %20E-01 i 9 OE D2 b40 D1	 7 6t E y,22E t	 2'S7E D2 4.35EEu-152 4 3.	 t)1	 274E-01 7 $0E 02 	 6 20E 02 7 70	 6 $OE-02 1 b0	 01,	 $ Y6_:>,.;;

,;
5.64E7.43E-02	 -02

O1

Eu-154

.

73..OE_ 02	 4E Q2 : <	 3.00&02	 5.00E-02 SGA2 / 6 i}2L OZ
1.48E-01
6.2913-02

Eu-155 <	 9.20E-03	 3.70E-02 -2.13E-03	 3.78E-02 5.67E-03I-129 <	 -8.30E-02	 4.00E-01 2.85E-0 1	 3.06E-0 1 1.84E-0 1 dK40
f. 21 E 1	 %1. 8 +Oa; 1.12E+01 O

Nb-95 <	 -3.80E-02	 4.00E-02 <	 -2.40E-02	 6.10E-02 -1.04E-03	 2.47E-02 2.10E-02 d
Pb-212

1.1513-02	 259E-02 1.15E-02

N i	 F

I'M-

7Cr 02 3yY(}0 4.47E-02 bd
y Pu-238 5461 03	 S d6E {fit

q i

60	 03	 ^t^(fFF04 5531 04 `y' 299E 04 1.25E-03
a P9 $ 9QE-02 „	 -1:60E OZ 3770E i^1	 9 4t?E p3`; Y441bB	 % 239fi f)3 < 6.08E-02CD Ru-103 ? T 54E 01	 fi 0^&62. ;: 1.54E-01

Ru-106

Sr-90 #^IT1r01	 ! 	 ?)Fr41 . 5U	 >1,:: ': 6 71F 62_ 7 $3 11?e, % 1,1E02 3.06E-0 1
Tc-99 <	 4.70E-01	 8.50E-01
Zn-05 2 3(iE al	 1$ E 4T

4.17E-01	 1.07E+0D 4.44E-01
2.36E-0 1Zr-95 <	 3.20E-03	 4.40E-02 0.00E+00	 3.30E-02 1.60E-03



Be-7 I ,^SEkU(1	 3I8E Ql;:: 1.95E+00
Ce-141 7.32E-04	 2.75E-02 7.32E-04
Co-58
Co-60 ? Sp1 02	 r3 502 240E b2 !'_	 z 30E-,02 ,. < 8.70&03 1.90E-02 154&02	 1.86E-02 3.08E-02
Cs-134 7 80E 02	 H 40E 02 ; 7.80E-02
Cs-137 IT01	 4OEEt112 336E 111 , 590E02:;

y
72001,,.,:900(12 77Q23fi02-_ 3.21E-01

Eu-152 F 17j	 pl	 P k%21-01 <	 6.00&02 8.30E-02 -2.22&02	 8.64E-02 8.44E-02
Eu-154 <	 3.00E-02 6.40E-02 4.74E-02	 5.45E-02 3.87E-02
Eu-155 < -120E-02 5.60E-02 1.45E -02	 4.76E-02 1.33E-02
I-129 0.00E+00	 1.53E-01
K40 "51E+{ll's ,iY:?D+dO'% 151E+01
Nb-95 57302	 ti30E0 ',:;„ <,=49i)r-02	 .>380 538E-03	 244&02 425E-02
Pb-212 3 Ufl -01 y ; 3 $IO2 " 1.08E-01
Pb-214 *^ $	 02 j^ 4 04 02 ` 7.83E-02
Pu-238 2 20	 152 /% 2 BLrr9 .. 2.20&02
Pu-239 63E pia¢ i l , p2fi 5.63E-03
Ru-103 I ASP b1 . ^Y 4dE QZ= 155E-01
Ru-106
Sr-90 ? 9oI5 01,	 -;: S gt^A2>.. i z77 -03%fl4a ° 4.01E-01
Tc-99 6.15E-01	 1.09E+00 6.15E-01

Zn-65 1,81	 9`30E ^2 s 1.68E-01
Zr-95 -2.93E-02	 3.75E-02 2.93E-02

C

py e

pryO
H

Table A-2.4 Results of Vegetation Soil Sampling (pCilg)

Location 2W34	 Page 6 of 6

1985	 1986	 1987	 1988	 1989	 Average

Radionuclide	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result	 Error	 Result

Source: Schmidt et al.1990; Elder et a1.1986,1987,1988,1989.
Nega

ti
ve values indicate concentra

ti
ons at or near background levels of radioac tivity.

Shaded areas indicate a posi
ti

ve detection, the result is greater than the error.
A dash (-) indicates that radionuc lide concentration is less than detec table. The detec

ti
on limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02,

Zn-65 = 4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 =1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 =1-1E-01, Eu-154 = 5.0E-02,
Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239=6.0E-04, and U total =1.0E-02.
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Table A-2.5. Results of Vegetation Soil Sampling for 1990 (pCi/g).

Location 2W37 Location 2W41

Radionuclide Result Error Result Error

Be-7 1.31E-01 1.92E-01 3.13E-02 2.12E-01

CePr-144 7 .79E-02 1.19E-01 9.72E-02 1.31E-01

Co-60 7 . 56E-03 1.37E-02 9.43E-03 1.44E-02

Cs-137 5:22E-01 6.088-02 i	 1b9	 U1 2 SOE 02

Eu-154 9.92E-04 4.64E-02 8 . 18E-03 4.73E-02

Eu-155 - d 1fE o2 3 b3E

K-40 1.551:+01 	` `" L671 +OQ 9 38E+00 1 bSE `Q0	 ,J

Pb-212 111E-02 2.08E-02 -

Pb-214 - - -

Pu-238 b.11E-04 446E 04 8 25E-04 346E 04
Pu-234/240 1.14E-02 '	 ";"' 2 3?E-03 6 46E03 1:21E3,

Ru-106 1.87E-02 1.20E-01 3 . 85E-02 1.3E-01

Sb-125 1.03E-02 3.25E-02 6 .24E-03 3.48E-02

Sr-90 1.60E-01 3.14E-02 6 34E^02 , 1 33E 02

U 1.49E-02 6.04E=03 "'	 199E-02 7 44E-0
Zn-65 -3.63E-03 3.88E-02 -4.04E-03 4.40E-02

ZrNb-95 5.17E-02 4.31E-02 1.67E-02 4.16E-02

Source: Schmidt et al. 1991
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
A dash (--) indicates that radionuclide concentration is less than detectable. The detection limits are as
follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, Zn-65 = 4.0E-02, Sr-90 = 5.0E-03,
Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152
= 1.1E-01, Eu-154 = 5.0E-02, Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239 = 6.0E-04, and U total =
1.0E-02.
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Table A-2.6. Results of Air Monitoring (pCi/m3)
Location N956	 Page I of 2

1985 --- 1986 1987 1988 1989 Average
Radionuclide Result	 Error Result	 Error Result	 Error Result	 Error

_
Result	 Error Result

Sr-90	 max 1.I0E-02 2.96E-03 2.03E-04 2.94E-03
min 128E-04 1.49E-04 9.7413-05	 < 6.80E-06	 630E-05 1.2613-05	 4.94E-05 7.88E-05
avg 2.94E-03	 1.08E-02 9.1213-04	 2.74F-03 J;A71Q4	 911305 , 930E-05	 1O0E-04 5$O*P8WW 837E-04

Cs-137 max 1.42E.03 237E-03 2.58E-03
I 1.82E-03

min 4.05E-04 -3.61E-04 4.0213-04 < -1.90E-04	 5AOE-04 -2.86E-05	 6.53E-04 2.77E-04
avg 6.22E-04 2.41E.03 1.4613-03	 258E-03 5AOE-04	 550E-04 733E-04	 5.45E-04 8.64E-04

Pu-239 max 338E-05 2.61F,05 8.77E-06 P I'A	 m 17712-05
min 3.09E-06 8.4213-06 3.12E-06 <	 9.30E-07	 2.50E-060E

-
1.	 9E-06 tj

0

avg 1.7213-05	 3.13E-05 1.44E-05 159F-05 955E-06

U(total) max 8.90E-04 8.2913-05 2.47E-05 <	 -13013-05	 1.80E.05 2.09E-04
wmin 3.22E-05 234E-05 -1.38F,06 < -2.00E-06	 190E-05

avg 2.76E-04	 832E-04 4.96E.05 5.1413-05 Dl 1.43E-05	 1,80E-05 7.15E-05



0
Table A-2.6. Results of Air Monitoring (pC 3m3)

Location N963 Page 2 of 2

1985	 1986 1987 1988 1989 Average
Radionuclide	 Result	 -itror	 Result	 Error Result	 Error Result	 Error Result	 Error Result

Sr-90	 max	 1.50E-02	 3.23E-04 1.07E-04 258E-05	 6.39E-05 3.13E-03
min	 1.15E-04	 7.50E-05 9.31E-06 <	 3J0E-05	 830E-05 9.65E-06	 8.24E-05 4.8012-05
avg	 3.86E-03	 1A9E-02	 2.00E-05	 2.14E-04 5.99E-05	 8.30E-05 • 1.75F,05	 7.83E-05 8.13E-04

Cs-137	 max	 320E-04	 1.68E-03 237E-04 382E-04	 5.47E.04 656E-04
min	 4.04E-05	 -2.52E-04 -4.12E-04 <	 5.00E-05	 4A0E-04 1.2013-04	 5.55E-04 1.75E-04
avg	 2.43E-04	 2.71E-04	 4.23E-04	 1.73E-03 -1.15E-04	 5.7013,04 1.00E-04	 4.10E-04 1.20E-04	 5.55E-04 2.00E-04

Pu-239	 max	 2.77E-05	 1.23E-05 3.82E-05 jg4W 14 65 ',,§ 2.81E-05
min	 7.3813-06	 4.97E-06 6.38E-06 <	 1G0E-06	 1.90E-06 2.20E-06	 2.28E-06 439E-06
avg	 156E-05	 1.7513-05 2.01E.05	 2.83E-05 1.60E-05	 250E-05 136E-05

U(total) max	 137E-04	 3.46E-05 4.93E-05 <	 -4.60E-06	 1.80E-05 5.77E-05

> min	 2.62E-05	 2.77E-05 1.67E-06 <	 1.80E-06	 2.1012-05 3.77E-06	 2.00E-05 122E-05
avg	 7.11E-05	 1.04E-04 3.33E-05	 4.43E OS -1.9013-06	 2.9013-06 -09.83E-05

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
A dash (-) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 	 2.0E-02, Co-60 = 2.0,02,
Zn-65 = 4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.013-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.012-02, Cs-137 = 2.0E-02, Eu-152 	 1.IE-01, Eu-154 = 5.013-02,
Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239-6.OE-04, and U total =1.0E-02.

0
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Table A-2.7. Results of Air Monito ring for 1990 (pCi/ln3).

Location N956 Location N963

Radionuclide Result Error Result Error

Sr-90	 Quarter 1 1.30E-05 5.78E-05 9.65E-06 8.24E-05

Quarters 24 1.G4E 04 ``: 6.701	 O5 1.04E-05 6.10E-05

Average 8:85fi-05 ^: 6 24fi^05; 1.00E-05 7.17E-05

Cs-137	 Quarter 1 .462E-04 3	 12E-04; ...: 3.11E-04 4.61E-04

Quarters 2-4 9.$8.E 04 8.10E-04.'	 .:. 9.30E-05 6.30E-04

Average .7,10E-04 " -6., 	 04,,.'', 2.02E-04 5.46E 04

Pu-239	 Quarter 1 8.0 &06 3.99E U6 9 94E-06 4,98E 66 '"

Quarters 2 4 8,.5,3E 06 :i 6.20E 06` 1.18E-06 4.00E-06

Average 8.28E-06 " 5 10E-06;. 1.09) 05 4 49E-06'

U (total)	 Quarter 1 181E-05 136E 05,:..., ,6'28E 05 :.	 2.63E 03	 .:

Quarters 2-4 1,66E-05 1.90E-4.. 1 77E-05 4,40E 06

Average 1.74E-05 7.75E 0b 4U3E-05 ... ,1:541 AS ':

Source: Schmidt et al. 1991
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.

*	 The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, Zn65 =
4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E- 01, Cs-134 = 2.0E-02,
Cs-137 = 2.0E-02, Eu-152 = 1.1E-01, Eu-154 = 5.0E- 02, Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-
239 = 6.0E-04, and U total = 1.0E-02.
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-3.2E-0 1 1.5E +00

Location 106

9.2E-01

2.111-01

2.7E-03

2.3E-03

3.3E-03

2.6E-01

13E+00

^J I*

a
H
00

Radionuclide

Be-7

CePr-144

CO-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pu-238

Pu 234!240

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

Zn-65

ZrNb-95

Table A-2.8. Results of Vege tatiorr Soil Sampling for 1991 (pCi/g).

Location 105

G

g

Source: Schmidt et al. 1991.
Negative values indicate concentrations at or near background levels of radioactivity .
Shaded areas indicate a positive detection, the result is greater than the error.
The detection limits are as follows: Mn-54=2.0E-02, Co-58 =2.0E-02, Co-60=2.0E-02, Zn-65 =4.0E-02, Sr-90=5.0E-03
Nb-95=3.0E-02, Zr-95=3 .0E-02, Ru-106=1 .7E-01, Cs-134=2.0E-02, Cs-137 =2.0E-02, Eu-152= 1.2E-01, Eu-154=5.0E-02,
Eu-155 =5.0E-02, Pu-238=6.0E-04, Pu-239=6.0E-04, and U total= 1.013-02.

WHC(SPLAN )/9-12-92/03355T



Table A-2.9. Results of Air Monitoring for 1991 (pCi/m3). Page I of 2

Location N959 Location N963

Radionuclide Result Error Result Error

Be-7 Quarters; 1-2 sm- ^ PH
'00M 5 .5E-.-02O2

Quarters 21-4
Average :,

0102

7OEIw

CePr-144 Quarters 1-2 1.5E-03 2.9E-03 5.3E-04 2.2E-03
Quarters 3-4 -4.IE-04 2.IE-03 am p
Average 5.6H-04 2.513-03 -1.0E-03 2.2E-03

Co-60 Quarters 1-2 0 .0E+00 3.0E-04 -1.2E-04 3.3E-04
Quarters 3-4 1.4E-04 1.7E-04 5.9E-05 ISE-04
Average 6.8E-05 6.8E-05 -2.811-05 2.6E-04

Cs-134 Quarters 1-2 8.3E-04 2.711-04 -1.5E-04 2.3E-O4
Quarters 3-4 -1.9E-04 2.5E-04 -1 .2E-04 2.3B-04
Average -8.8E-05 2.6E-04 -1.4E-04 2.3E-04

Cs-137 Quarters 1-2 2.2E-04 2.613-04 91".
Quarters 3-4 ,	

I
M g. 6.8E-05 2.213-04

Average
I.M.

'IMA -8.9E-05 2.0E-04

Eu-154 Quarters 1-2 3 .7E-04 1 .0E-03 -3.8E-05 6.6E-04
Quarters 3-4 3.1E-04 6AE-04 3.4E-05 5.3E-04
Average -3.0E-05 8.3E-04 -2.3E-06 5.913-04

Eu-155 Quarters 1-2 -4.2E-04 5.1E-04 5.8E-05 3.1E-04
Quarters 3-4 -1.7E-04 4.6E-04 5.211-05 4.5P-04
Average -3.0E-04 4.8E-04 5SE-05 3.8E-04

X-40 Quarters 1-2 2.0E-03 2.7E-03
15"M

Quarters 3-4
Average 2.8E-03 2.9E-03 It

Pu-238 Quarters 1-2 2.IE-08 2.9E-07
Quarters 3-4 4.0E-07 4.9E-07

ZAverage 2.IE -07 3.9E-07

Pu-234/240 Quarters 1-2
Quarters 3-4

AIM a i.... .	

.
Average

d

0
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Table A-2.9. Results of Air Monitoring for 1991 (pCi/w3). Page 2 of 2

Location N959 Location N963

Radionuclide Result Error Result Error

Ru-106 Quarters 1-2 -2.2E-03 2.8E-03 -3.4E-04 2AE-03
Quarters 3-4 3.4E-04 2.2E-06 -6.IE-04 2.1E-03
Average -9.2E-04 2.5E-03 -4.8E-04 2.3E-03

Sb-125 Quarters 1-2 0.0E+00 6.9E-04 1.6E-04 5.6E-04
Quarters 3-4 2.8E-04 5AE-04 -3.0E-04 5.6E-04
Average 1AE-04 6AE-04 -7.1E-05 5.6E-04

Sr-90 Quarters 1-2 -5.4E-06 2.1M5
Quarters 3-4
Average

U-234 Quarters 1-2
Quarters 3-4
Average IN ...	 ...	 .

U-235 Quarters 1-2 8AE-07 1.0E-06 1AE-06 2.7E-06
Quarters 3-4 7.013-07 7.312-07 -1.3E-07 1AE-07
Average 7.7E-07 8.8E-07 6.IE-07 IAE-06

U-238 Quarters 1-2
Quarters 3-4s

NNW r

Average
Zn-65 Quarters 1-2 -1.9E-04 7.7E-04 4.0E-04 4.6E-04

Quarters 3-4 -2.6E-04 6.5E-04 -1.2E-04 5.3E-04
Average -2.2E-04 7AE-04 IAE-04 5.0E-04

ZrNb-95 Quarters 1-2 1.6E-03 4.2F-03 3.9E-03 3.9E-03
Quarters 3-4 am no 1.2E-03 1.5E-W
Average 1.8E-03 3.0E-03 2.5E-03 2.7E-03

U

Source: Schmidt et al. 1991.
Negative values indicated concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.

WHC(SPLANT)/9-12-92/03355T
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